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To Studtnti 



This unit ma v^ritten to let you know what's going on 
here. The main things to find out aliout ami 

1, The uniqueness of natural auam, eapecially our plants and 
animalg, as contrasted to the general aspocts of life on Guam, 

2. 'rtmt natural life on Guam is very dynamic— always* changing 

We'd like you to enjoy learning about Guam'B savanna, 
old fields and roadsides. PleaBO do thic, and 

1, Keep a good notebook, and 

2, participate in class acttvitifBFJ * 

Keep in your notabook everything to do with this unit* 
Make it good so that you can keep on referring to it in 
years to coma- Do as many of the exercises as possible and 
record the results . Dusign some eKperiments or go on aome 
fieldtrips of your own^ and keep their resulte as well, 

Glaai participation means discuSBingr aharing what you've 
learned, preparing dieplays, etc, Concantrata on learning 
and the earning will follow. 



Good luck^ good learning J 



Some Botanical Terms 

Of the many terms botaniatB use every day, here are a 
few for you i 



Flower— the 
reproductiva Pistil * 
organ of 
many plants , 



Stigms 
Style 
Ovary 



Sepals 

(all together 
they are the ca 




Petals (all together they 
form the corolla) 

Anther 

Wi 



tather 
'ilament/ 



Stamen 



Inflorescence— a group of flowers togather on one stemi 



RacemeK Pamielel 



Sitnpl' 
Umbel 





Head 



Leavee s 



Opposite 



Alternate 



KndcjiniQ—found only in one area. Soma plantB aro Gndemic to 
Guam— they grow Dnly on Guam and nowhere else in the whole 
World! Other plants are ondemic to tho Marianas— found only 
on these islands. 

Indigenous— native, bGloncjing naturally, PlantEi indigenous 
to Guam might be called 'roal Guam plants'. 

Tntraducad— brought in, on purpose or by accident, 

InvadGr— an introduced BpouitJB which BprQado rapidly and 
replaceB native onea. 

Herb— gone rally a small, noft plant; sometimGB a big soft 
plant, like a banana 'tree'. 

Shrub—a ^oody plant smaller than a tree. If it has lots of 
branches wQ call it a bush. If it has few branches and stands 
straight up, it's an erect shrub. 

h Word On NameB 

A plant or animal on Guam may have three names: the 
looal Chamorro name^ an English nmm, and a scientific name. 
The Chamcrro and English names may not be well known. Many 
native G\iain plants don't have English names. Some introduced 
plants don't have local names because they haven't been here 
long enough to acquire them. Scientific names are knovm to 
scientists all over the World. They will make it possible for 
you to look up more information on the plant or animal concerned* 

Scientific names have two parts * the genus and the species. 
The first tails what group the plant belongs to, and the second 
identifies eKactly that Kind of plant. The namer*s name follows 
these two^ (If you want to know who named a certain plant, 
look i-t up in The Flora of Guam by Benjamin Stone*) 

Kerens an examplei Guam's official flower is puti tai 
nobiu, bougainvillea, Bougainville a spectabilis Willdenoi^. The 
Guamanian name of the plant means "It hurts not to have a 
boyfriend"* The English name is bougainvillea, after Louis 
Antoine de Bougainville, French navigator. The scientific name 
tells us it belongs to the genus Bougainvillea and tixB species 
gpectifcilis , Both are underlinad and ^e genus name Lm capi- 
taliped. X second way to write a scientific name in in italics, 
Bougmnmllm BpeataHliB willdenov^ without wderlining. 

We' II give you all the names^ of a plant at first tnention, 
and after that refer to it by the name which seems bast known. 
If the scientific name ii used over and over, it will be spelled 
out the first time but the ganui name will be abbreviated the 
next times it appears. For eKample^ if we mention the acientific 
name for putt tai nobiu again, it vtU appear as 1, spectabilis > 
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will contrast 






the savanna 






communi ty wi th 






man'^made old 
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roauBj.Qes* we 






WiXi ajLBo 












succession and 






invasions by 






foreign plants 




and animals. 


Savanna 




If you ever nme^ a peaceful pause, if you ever 


need to forget your problems for a time, go to a 


savanna. Lie under ironwood tree, (that's gagu. 


Casuarina equisetif oli^) # Close your eyes. 


Listen to the wind tteipugh the ironwood 'needles'. 


Hear the 'sounds of ^iliince'. In Guam's savanna 


CDiintry you can almost tmel the Earth breathe. 


hoch out across the g^^a^s^covered hills . It's 

1 
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the biggest view of a Guam without housaSi cars, 
buildings, smoke and noise that you can get. Lie 
on your belly with your hands cupped andar your 
chin. Gaze out across the hilla and valleys. 
Feel the Earth's contours. Look up at the clouds 
that float along over Guam, It's all so big and 
magnificent. It puts us into perspectiva as 
creatures of the Earth'-Island , 

If we look at the savanna with understanding 
we can appreciate it even more. It is a community 
of unique plants adapted to Guam's volcanic soils, 
and one tall grass especially adapted to the 
frequent fires that sweep this area. 

Generally the term ' savanna ' is used for 
flat plains with grass and scattered trees* On 
Guam, however, the area we call savanna is not 
flat and often there aren't many scattered 
trees t I don't know of a better word to use in 
talking about the area as a whole ^ so we will 
follow the botanists before us and continue 
calling the area 'savanna'. The local name is 
* sabana' , 

Savanna Subtypes 

In savannas there are four distinct types of 
vegetation z 

1. Swordgrass (nette^ Mi scan thus floridulus ) 

grasslands These may be almost pure gtands of 

dense swordgrass with a few scattered ironwood 

and Pandanus (kaffo') trees. This commynity is very 
conunon in Guam' s southern hills. 

2. Dimeria grasslands— These are patches 
of a soft low grass often niixed with sedges and 
some of the species of the misced shrub community, 

3. Phragmites (karisu, reed) swamps — 
DenBe stands of tall reeds are found in low marshy 
parts of savannas. They're also found in other 
places, like Agana Swamp. 

4. Mixed shrub aommunity-"This is the 
most interesting patch of savanna country. The 
plants that grow in patches of open arga are 
beautiful and almost all endemics (found only 
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in the Marianas or niaybe only on Guam^ and nowhere 
else in the whole World) , or indigenous (natural to 
Guam but also found elsewherG) * There aren't many 
places where you'll find them all growing together. 
You'll find them mostly scatterad here and there 
alone or in small groups. » 



Environmental Factors 

In the neKt section, we'll look at the Individ^ 
ual plants that make up the savanna* First, let's 
consider soine general things aboilt the area. 

There is a great deal we don't yet understand 
about Guam*E savanna. Some things that we do 
know are i 

1, The savanna lives on old volcanic 
soils. These soils are heavy and claylike. In 
the wet season they absorb water and are very 
muddy t After extended dry periods they dry out, 
at least on the surface. Then th&y get hard 
on the surface, and crack. Do th# cracks make a 
pattern? These soils are generaXly acid* 

2p Burning happens on the savanna. 
When the tall s^ordgrass is dry^ it burns easily. 
It burns right down to the ground but the roots 
remain alive* Soon after an arm burns over^ 
the swordgrass sprouts again. Par^quent fires 
favor swordgrass over trees, killing small trees 
but not swordgrass* The more thm area is burnt, 
the more nearly pure grow the stands of swordgrass. 

Early Guam man probably helped swordgrass 
along. He didn't have any metal cutting- tools . 
Fire must have been used a lot to clear land to 
plant crops. Arahaeologists tell us that one 
of these crops was rice. While Other original 
Guam crops could be grown in a jnlKed forest, 
rice requires an open area* Thi^ means 
clearing. Clearing means fires*, Fires 
favor swordgrass* 

Present-'day arsonists (people who start fires) 
continue to help k#ep our southern hills covered 
with swordgrass rather than mim^ vegetation 
and forests. 
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T'he mixad shrub and Dimeria conimunities of Guani's 



Gavanna countr.y aro IntGrastirig and unique, TheEe 
cormnuniti eg aren't very comniori , S^^ordgrass lands are 
vary comnion, too comnnon * It might be good if could 
ccMiv^art Bonm of Guam's swordgrass lands into areas 
with more varied and useful vegetation . This urould 
reduce the soil degradation that results when firas 
bucn of£ svorclgrass and leave the soil exposed to sun 
and tain* The conveirs ion of some sv^ordgrass lands 
would provide moro valuablo tree species and better 
habitat for a wide range of aninials* It might also 
prov'ide raore pleasant recreation places for people. 

There are a number of ways to help change a 
awordgrass land to forest* Qno is to protect the area 
from fires. In this way you encourage the growth of 
trees. This appears to have happened in^. the Fena Lake 
area of Naval Magazine, protected from fires for many 
years. When a cleared forest area is protected from 
fires ^ it begins to reforest naturally with local 
species from nearby ravine forests. The process can 
be speeded up by helping the local trees to grow^ 
or by planttng more of them. 

On Guam there have long been laws against starting 
grassfires^ but there has been little enforcement of 
these laws. Hunters start grass fires to remove^ tall 
swordgrass. The 'Guam deer' ^ actually the Marianas 
mlkf Cervus mariannus , (this little elk was introduced 
from Malaysia vi.a the PhilippineB a long time ago) is 
thus enco\jraged to come out and feed on the new tender 
shoots of the burnt swordgrass. This makes the deer 
easier to see and shoot. 

Some fires start when people toss lighted clgar^ 
ettes out of car windows. The growth of a fence of 
relatively fire-resistant tangantangan along the coral 
roads helps to cut down on grass fires caused this 
way"/ though* 
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Soaie people deliberately start giraesiand fi^es 
jugt to s€i thteiti b^tn. k just rmmtA Ccr thes^ people 
^otild b*i "to make ttsiti Live iit tli€ m^^t^q^cMm 1-and that 
^hey are liilpi.iig petpatuate I 

Wavy bewail an exBei^iiiieAtal Cores^atioai 
prcgraia afcoxat 19 68\ Sson a£t& wards fad^^al f mds 
fcecaitie available to the ^v^raineiit of Sua*i for sittiilar 
itfDxk. la 1S7D| the Guam Bapartnt^nt: of AgjiauLtura began 
a fores tatian prcg*aiin» me pr^es^nt program la^olvas the 
plantinjg fcoth of IcqsI spmoMm oi tr^es ard maJiy 
li\trodixoed sp©ot€S like teaHf kia.l(ui aftdl ^tiawa* Wany of 
-th^ pi iLJi tings are doing irell, One area ^atch is 
thm nature ^eaesrve along Crcsi^-^tsland B0a4. This 
area vas aside so that a ^ood eKample of a mixed 
sh^ub poimiunity could bi pres^wefl for attidy because of 
it^ unigu^nes^, Pctestataon plantings ha^a ba^n made 
in the area^ In adflitton ^ cor^al has b^aii laid dowi in 
-the £oad ^0 part of the r^serv^e* CoraL i# alkaline, 
■Thia vill charige tiie pH (degree o£ aaldlty) of tha soil 
in the area^ rhii may h%lp other plants to grow there* 
'ShB xo6l4 mil maJe the ar^a m&re accessible to peDpla, 

no^ ha^e one nio^e place to watch the struggle of old 
and new Guatr* 

Motorcycles ar^d 3avarina 

G\i4ni*s southern hiU Goiuitri/ is a fa^oritie spot 
for motorcycle hill altibing* It'^ Cm tiding tha 
comtour^ of ttxe hills* The slay aalLa atm m little 
^oft don't tear y^ou ug like the ^oral taok of 
northern Guam when you fall, ^ The ar&a is also kind 
of alea:r^ nice fcr riding bikeSf 

Ujt fortunately # t^he pai^aga ct many meDtarayclai 
rtiaKis aai ar^a clear'ar and clears i audi clearar* 
Wotor^cyol^ tires kill plarib^ and l^avi tracks in th© 
clay^ When it raini^ the tjeapks are ercded (tlie setl 
cashes laifay) intc gulltea * The inoa^e it tsini, tha 
deeper ^ha gullica get. Ihe soil was^he^ down into 
rivers y aiia tben int^ the osiaii* Vhm land is wade 
poorer -and th& sea gats pclluted with. mM^ 

If you're a bik^ ffreak tio"^ cr ir* tht futuje# 
rentennbeJ this— if - yc?u inu^t shatter tha iilano# mth 
th^ roai of your engine? learn seme cjuict places Coc 
oraatur«i that like qutit * Cojif in^ y^oiji^ tike aiding 
*o eptafcldihea aarees. Dori'tg«o ci£ intc jiew ofiea. 
Sortiiaay you may change frcin a like fraaX to a ilatuxe 
freak, Leave yoiir^eif sojua pQ asibili ti«s fer 
the Cutnirel 



Som« Sananiia Plants 




Indigenous Mette, swordgraas 

This is a talL grass that grows in elumpa 
aboxit 3 ni«tera high, The Glunps may fto%f in almost 
pure standa. Sowetlnfta there art a fisvi aaattecad 
iroriv«o«d trees. Svfoxdgnaa ia aclapted to fires. 
When it is dry, it burna easily. Burning doean't 
kill it, though, The roota aie still alive and 
soon sprout and the tall graia grows again. 

hn you might expect fiom its nainer aword- 
grass has sharp edgea and ^ou may ba acratshad 
and cut in ttyincf to cpat through it. AH that 
cuts is not awordgrass, however. One sedge 
(a grass- like plant vlth raBor-aharp edges) 
ser^tohaB and outs' o'ven batter. 

At one time, swordgraas was \i8ed for thatoh, 



In Meant ycara^ a 
has happtrad, Svardgra 

Guan« It seeitia like th^ 

by traveling icom liwits 
savanna soils* Havfi vfh 
swDirdg^ass and Dime 3f la ^ 
It grows fast airid i€ts 
Slight a dominarit gra 



v%xy interaittnf thing 
mm has a aompatltQrl . 
the yallow-"tailad gxass 
imestona areas in ncrtharn 
m wind kept blowing lti 

Et showed Its adaptability 
t^na soils rlgiit Into 
mtt a fira barns off the 

Pennigatugi jumps 
seed fasti Om day It 
mm ofi Quan*s southland « 



IndlganQUi 



KarlsUf raad 



Phraqmlt^a im a tall reed (a large grass-' 
like plant ^Itli h^llQVf stems) , It looks 
aomathing likit s^f^rdgrass but grows in Idw viet 
areas, Svordgraaa gro^s on slopes and ridgaa* 
When you sea Phragrmitea y^ou ean hat thera Is 
watar or mud tealo^ it. 

PhraOT>lt#s isn't really a 'savanna plant' p 
It is very eowwon in Agana Swamp and along rivarsi 
J'm inoluding it hexa hecrause yo^i may mti Inta it 
around savannas. 

15 




Dlmeria chlorldifc rmis is an 



end^miG grass. It is low^gicovjxng , 
bLuegreenr and very hairy. The hairs 
may sometimes be a littl© ionfer 
along the edges of the leajC , la the 
middle, tho'ugli, thay are all about 
the sanie Length, This makes the 
leaf feel like velvet. rouch it 
against your cheek or lips and 
feel its soitness. 




7. 



DlcranQpterls linearis 

Iridigenoiis Mana , staghorn fern 

^his fern is comnon in savanna 
areas. Somatinies it is the first plant 
to grow in bare places # Its grav/th 
habit is dichotoraous^ that is, it 
keeps branching into two. 
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eaous^ paritroplcal Patas nganga* (cluck f 

The giiieric name ot this plant means 'i^olf 
foot' . Tills refers to the strobili (fruit boaies) 
at the tips of the branGhea. They look like vrolf 
paws. Scmatimes v?hen you shaJce the plant you'll 
see a slcud of yallow dust. This la thousands 
of tiny spores / Each one caa grow into another 
tiny pLaiit that lives under the ground^ ^^his plant 
produces male and female parts that produqe the 
zygotes (very young ambryoa) that grow into the 
big plants \^e see. 

Our LycQpcdiuin has several forms, Soiaatlmes 
it grows erect like a little Christmaa tm^f At 
other tiraes it arawla along the ground* 
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Hill 

r-^ii.,-.!.-:i:ii!-l 



I H 



enous 



Casuartiia equisetif olia y: ^ \\ f 

Gagu f iranTOod g 
Australian pine 



This is the tall ties that looks like a pine 
but isn't. It produces fruits that look like 
tiny conas but aren^t. It looks like it has pine 
leaves but doesn*t. It's an eKample of conv^ergant 
evolution— unrelated speaies in differeat parts 
of the World developing into similar-^lookiiig 
plants or animals, O^he ganue Casuarina ^evolved 
in Australia, AustraLla is a big isLand which 
has been separatad from the other continents a very 
long time. Many unique forms of life evDlved 
there. Casuarina is just one example. 

Actually ; Casuarina is a flowering plant. 
What look like pine riesdles are really grean 
branGhes, The true leaves ara tiny triangles 
that circle around the joints of the branches . 




^that 's 



The wood of this tree is very hard- 
it's called IrDn^ood, 



The iron^ood tree is pretty hardy. It can 
withstand fires to some degree and can be found 
scattered in swordgrass fields* 
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Ironwood is found in other places besides 
savannas, including beaches* It grows almost 
everywhere on Guam and -can be kept trinmied into 
hedges* When it grows in thick stands where there 
im't too much wind^ it is a favorite spot for wasps 
to make their nests. 



Pandanus f ragrans 

Endemic to Marianas 

KaffoS screw pine 

Pandanue £ ragrans , 
kaffoS is endemic to the 
Marianas but there are 
very similar species 
in other parte of 
Micronesia* 
You' re 
probably 
familiar 
with this 
tree with the 
spiny leaves 
and prop roots. 
The fruit is big 
and round. It-s 
made of many sections 
which fall out when the 
fruit ripens. After a 
section has lain on the 
ground awhile ^ the pulpy 
part around the fibers decays^ 
making the husk look like a paint 
brush. Each section may sprout and 
grow into a new kaffo' * The old leaves 
of the tree hang down and fall into a 
pile around the base. If the pile 
catches on fire, it burns easily 
and brightly but not generally 
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hot enough t© kilL a tree* Sometimes the white tmicn, 
chungaS lays its eggs in kaffo' trees t If the tret 
Is tall enough, these eggs may not even be affected 
by a eavanna fire. 

Kaffo' doesn't grow only in aavannas. It is 
also found in ra^^ine forests and limestone forests 
where the other Giiain speeies, Pandanus dubius 9 
pahong, groii^s. This has bigger leaves than kaffo' 
and often a shorter trunk* 

Pandan°us are hardy plants • Their seeds float 
and this has helped to get them around to many 
islands* They provide a place for some birds 
to lay eggs, Kosqultoes and other small animale 
breed in the vra^er that oolleots at the base of 
the leaves i Thm dense leaves provide a good 
hidlng'-place for geoteoes whloh eat# among other 
things/ mosquitoes. The prop roots provide a 
place for lizards to get out of the grass and Sit 
in the sun. Ripe kaffo* seotions were probably 
eaten by fruitbats in savanna areas before the 
fanlhi were hunted almost to eKtinetionp 

Pandanus is a useful tree to islanders ^ too. 
It is sometimes uied for thatoh. The leaves are 
also useful as a weaving material after they have 
bean properly prepared. The pulp around the ripe 
sections of the fruit is sweet and good to eat 
in some speoleSr but In othere oontains too many 
irritating calcium oKalate orystals. The seeds 
inside the eeatioiis are good to eat but you'll 
need a maqheta to get them out. They taste like 
a combination of cooonut and almonds— good I 

There are m nmiber of species and many 
varieties of Pandanus in the Pacific . They are 
especially varlmbl© in the Marshall Islands where 
people have cultivated them and developed many 
forms that are speoialiied for such things as 
fine leaves for weavingi extra thick sweet pulp# 
or large seeds-, 

You can najce a doll out of a Pandanus prop 
root. Find a new prop root that hasn't yet reached 
the ground* Cut it off about 45-50 cm from the 
tip. Gently pound the two ends of this piece. 
Squeese out the juice. Continue pounding and 
squeezing or chew on the root until pulp is 



te 




temovedi from the fibers. 
Separata the bottom 
fibers and tie them 
to fo^m Legs. Continw 
to chew on the pulp^ 
Then yovL can comb 
it out into 
flowing hair* 
Carve or draw 
a f aee uader the ; 
hair ana pull Ul'^ f/^J. 
up fibers for :irv.ai^mM,t:i 
eyelashes . Cut/V ) 
out and pound ^ 
sectioris from 
the sides to 
fora a alcirt and 
arms if /oxi want. 




Decaspeymum f rutlcoB 
Indigenous 

This is a small shrub with gtnkish 
new leases covered wifch sllvary 
hatra. The flowers ape small, , 
white to pinkish, with many * 
stamens (the maXa parts which produce 
pollen) . This plant is a womber of 
the ^5yrtae«ae family v^^hich iaoludeB 
Myrteila (p. 18). Notice that both 
plants have many stawens. This is a 
charaatertatic of the family. 




This erect weed is GOmmon in 
savannas. Not originally 
froin Guam, it's an Ajnerican 
invader* Its equipment for 
invading ,is the production 
of a lot of seeds that 
sprout fast, and especially 
its hardy roots talks* It 
grows anew each year from 
the rootstalksr even 
sprouting again after it 
has been c^ut down 
or burnt, i 



Hyptis capitata 



Introduced 



Batunes 



Hyptis capitate b^^longs to the mint family. 
Like many plants in this family , it has opposite 
Leaves (directly actors from each other) and square 
stems. It doesn't hw^ a strong minty smell though, 
like some membera itelie family , Look around in the 
savanna for other plftit^a with opposite leaves and 
squared stems, and liowers (not inflorescences, 
though) like Hyp ti#> imell themi you may be 
pleasantly surprisg^? The sage that your mother 
niay use in cooking i$ ^lao a member of the 
niirit family. 

Hyptis flowers clustered in a round 
inflorescence (many l-lt^tle flowers together) , The 
flowers are white ^ Mter they fade and fallj. the 
brown calyces (bottow parts of the flowers) remain 
and dry into a roundl ^button' , used in making dry 
flower arrangements ^ 

Batunes is verj^r a^imnon in some places and 
vrhen in bloom it at^^^nwts beautiful igigi, the 
□ardinal honey«eate5j^« After the flowers are gone 
and the seeds form^ it; attracts the little rise 
itianikin and sparrows! ^hich eat the seeds* So, 
iifhare there's batun^^i? there's likely to be a 
peeping and flutter little birds* 
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This beautlfvl ifflall shrub 
looks like a joixiiature tree. 
It has tiny leaves and white 
flowers with wany stamens. 
After the white petals and 
stMnena fall off, there's a 
red aalyx left whieh looks 
like a flower. Youngi fast- 
growing plants have bright 
red stama. Older plants 
have grey steims. 



Timoniiis nitidus 

Endeinic to Guain 

Maholok layu, 
Sumak ladda 

This is a large shrub or 
iwall tree. Leaves are 
dark with a lighter 
midrib. Older leaves , 
are purplish. Flowers 
are cream to yellowish. 
The ripe fruit is 
daek purple. The 
plant is a member 
of the coffee family. 




GenlQStoma rupestre 



Indigenous Maholok hayu, nanasu 

A woody shrub to a small tra#. The leaves are 
dark^ 6-^14 em long* The flowers ^re white 
with hairs in the aenter. If th# plant 
has ripe fruit it's easy to ida^^tiCy 
because the fruit opens to display 
the bright red se^ds. 



Ph yllaijithug saf fordii 

Endemio to Guam 

This i$ A amaill or medium* 
sisied ^tmt (say I SO cm tall) 
woody »hmb^ The leaves grow 
from «tt0h side of bending 
branah$» at thm top of the 
plant, like a tiny ooconut 
tree* Wh^ tiny flowers and 
fruit borne under the 
branoh^S^ The fruits are 
roundti And have six grooves. 



rher© aie 8 spscies of Phyllanthus on Guam. 
The biggest Is P. aoldas j its fruit is the ib^, 
which you may tenov/^ The fruit of P. saf fordii 
looks like tiny ibas , 

This oali^-on-Giiam plant was named after 
the aide to the military governor at the turn 
of th^ century^ it* T^lLliam Safforfl. This 
briUlant maii was amcng other things, a botanist 
and wrote the book, Useful Plants of Guam. 




Wllcatroenila %iliptica 
Indigfenoiia Sapat atayafei 



A. ahtiib with orcwfled, wa3cy*looking 
bluish-gafaen leaves, The bark stirlps off 
like pago C Hibiacua tiliaceua ) * The 4-aided 
yellovfiah fflcwers are fleshy ♦ The fruit is 
rdd# alinost 1 om long« and poisonous. 
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Scaavola taccada 



Indigenous Nanasu, half-f lower 

A large shrub with thiak. Light green leaves and 
soft wood* This plant is e«y to identify by its 
•half flower' . It's really all there but looks as 
though it's been cut in half* Whm fruits are round 
and green when young ^ and white when rip#« They are 
juicy and the juice can be used as an eyewash. 

This bush is a coastal species on many islands « 
On Guam it is coimnon along bemohas but also Qa0urs 
in the savanna. 



U triaulci ria 

I n d 1 g e n o u B B 1 a d d g r wo r t 

If yon V i B i t h h r ' iu\\f n m\n 
during a wet part of the year 
you may find some striking tiny 
bright yellow or white flowers 
on a moist bank or along a gully* 

These are one of Guam'e 
hidden beauties ^ Utricularia , 
There are 2 species one 
with white flowers and the other 
with yellow flowers. Both have 
thin, unbranched stems and tiny 
leaves* The seeds are inside little oval pouches 
below the flowers (when there *s fruit)* 

These beautiful little plants are carnivores 1 
They trap tiny animals in their underground or 
underwater bladders and digest them. 




Exercise I 



Savanna Fleldtrlp 

A. See how many of the plants in this 
booklet you can find in the savanna. Make a 
list of them and after each describe the plant, 
how it grows, and how common it is, (How often 
do you see it and about how many specimens 
each time?) 

B. Dig two Btraight--sided holes about 15 cm 
deep I one in an area of bare savanna soil and the 
other in an area covered by vegetation* Describe 
any differences you see in the *soil profile' 
(texture and makeup of the soil from the surface 
down to 15 cm deep) . Put the soil back in the 
holes and tamp it in* 

C. Lie on your back and look up at the 
clouds. Clouds are formed when water vapor 
condenses* They disappear as condensed mist 
evaporates again. Perhaps you can see clouds 
being born or dying in the sky above you. Peel 
the wind blowing where you are. Look up at the 
clouds and watch how the moving air up there is 
shaping them* Do you think the wind up there is 
the same as it is where you are? Write something 
in your notebook about the clouds. 

D. Lie on your belly and watch any living 
thing you see on or near the ground* In your 
notebook describe it and what it does. Look at it 
through your 'See box* (your teacher will supply 
one) and list any new things you notice. 

E. Make a list of any animals you see and 
what they are doing. 

P. Stretch out your arm and follow the 
contours of the hills around you. If you were 
a drop of rain that landed in the highest area 
around ^ where would you flow? What would you see 
as you run down the hill and into a gully and 
down the gully into a river? 

G. Draw at least one plant or animal that you 
see in the savanna. 
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Old Fields and Roadsides 



The plants and animals we find in Guam's 
old fields and along roadsides are a combination 
of indigenous Guam species and Introduced species. 
Whereas plants of the savanna are adapted to 
burning, Guam's roadside plants can withstand 
frequent cutting. They represent an ever^changing 
array of life forms that can generally be traced 
back to some fairly recent point in Guam's 
history* In order to understand how these 
old fields and roadsides developed, let's take a 
short look at what plant life on Guam has been 
like through the years. 



Before People Came to Guam 

Once upon a time, there were no old fields 
or roadsides here. The -Guam ecosystem was 
made up only of indigenous Guam plants and animals. 
These included species that had developed on Guam 
or in the Marianas and lived only there. These 
endemic species are especially adapted to conditions 
in the Marianas. They occur nowhere else in the 
World. The Appendix has a list of these only^on- 
the-^Mariatias plants. 

The natural communities on Guam before the 
coming of man included i the strand community 
(along the shores) , the mangrove ooimnunity, 
limestone forest, southern ravine forest, and 
some savanna. The mangrove comnunity of Guam 
looks about like other mangroves of the World, 
The species found in Guam mangroves are also 
found in the much bigger mangroves of Caroline 
high Islands like Xap/ Palau, and Ponape, .The 
strand coiranunities of beach areas are similar 
all over Micronesia. The same plant species 
are found on almost all beaches of Micronesia 
and many other parts of the Pacific* 

The mangrove and beach strand are pretty 
specialized places to live* It takes especially*- 
adapted plants and animals to live in the mud and 
in sand and salt spray. Foreign plants aren't 
likely to invade the heart of the mangrove or 
the edge of the beach. These areas remain about 



the same as they always werei although they may 
be surrouridad by old fields and roadsides today, 

Guam's limestone forest is special. It too 
is an only-on^the^Marianas - Most of Guam's endemic 
species live here. This forest once covered most 
of the northern half of Guam. 



Typhoons t Erosion 

Typhoons have been a big factor affecting 
Guam's forests. At least the coastal forests 
might be considered as typhoon^adapted* They 
are low^growing and cling tightly to the rocks. 

Southern Guam has quite different soils from 
northern Guam, The northern limestone soils are 
very porous. Southern volcanic clay doesn't 
absorb water so well and where water can't go 
down into the soil^ it runs off* As it runs off, 
it carries soil. Little by little, rivulets r 
gullies and ravines are formed. In southern 
Guam, the^e are lots of rivers and ravines. 

We don ' t really know what the vegetation 
of most of Guam's southern hills was like back 
before man came to Guam, probably there was 
a lot more forest then, and a lot less swordgrass. 
There may have been a lot more ironwood and 
ferns. There was some open savanna with herbs, 
bushes and small tree,0 and areas of short grasses* 
We know these must have been around for a long 
time because of the endemic species that 
developed there. 

Today we can look at the protected Naval 
Magazine/Fena Lake area— and wonder^ if this is 
what the rest of Guam's hills might have looked 
like at one time. 



Early Man on Guam 

Early man brought many plants and animals 
to Guam, These include many things that people 
eat, like cooohuts , bananas , taro and pigs. Bats 
also came along for the ride^ The Appendix gives 
a list of th# plants probably brought to Guam b^ 
early man (Pre-European) . 



Man brought fire. Fire was a main tool of 
the farmer. He had no iron cutting- tools in those 
days to use in clearing vegetation for planting - 
An area was burnt to clear it^ planted for a 
time and then left fallow (unused) to go wild again 
When land lies fallow and several generations of 
plants live and die there, it acquires a layer 
of dead leaf and develops nutrients and a nice 
crumbly structure for growing plants. Then it 
may be cleared again and used to grow more crops 
for awhile. Things seem to work out O.K, until 
an area is burnt too often* 

Burning removes plant cover and humus. It 
le^vDS the soil eKposed to the sun and rain. Rain 
washes away nutrients and sun bakes clay soils 
hard. (In some parts of the World such baked 
clay is used for building bricks*) When an area 
is burnt too often, too much humus is removed 
and the soil is expoeed to the sun and rain too 
much. It becomes degraded and won't support 
plant life well. Many of Guam's oouthern soils 
are being degraded. This process may have started 
long ago when fires began to be frequent on Guam. 




For nearly 250 years, Spanish galleons 
stopped at Guam on their way from Acapulco/ Mexico, 
to Manila in the Philippines, and back. They 
brought many plants including the kamachile tree 
(to use in tanning hides) , the achoti tree (used to 
color red rice) , the pretty kadena de amor (that pi 
or white flowered vine) and sweet potatoes ^ corn, 
chili peppers and cassava (tapioca, mendioka) , 
These plants became Guam residents and contributed 
to Guam's way of life yesterday and today. 

ixtrelse IB 
Which Plants Do You Know? 

Go through the list of endemics. Introductions 
by early Guam man, and Spanish introductions in 
the Appendix. How many endemics do you know? 
How many introductions of early Guam man? 
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How many Spanish introductions? Tally up the class 
total. What do they tell you about young peoples' 
plant knowledge on Guam? Put your results and 
the class results in your notebooic and write a 
discussion of their meaning • 



The Impact of the Second World War 

Durirjg this war, much of Guam was bombed^ 
burnt and bulldozed. That did a lot of damage 
to Guam's natural coiranunities * After the 
American re=takeover of Guam^ there was a great 
deal of bulldozing and packing of areas with 
coral fill in order to build military installations 
There was also a lot of road-building* That was 
when a lot of Guam's old fields and roadsides were 
created. These cleared areas in general became 
inhabited by newcomer plants. One of these was 
tangantangan . After the warr the Department of 
Agriculture under the naval government had the 
island seeded with tangantangan to prevent 
erosion, successfully as it turned out* The 
results can still be seen today. 



More Changes 

Even though people are more or less at peace 
now, Mother Guam continues to get clobbered by 
typhoons, scorched by* fires, scraped by- bull- 
dozers, and overrun by invaders. It sometimes 
seems that people are trying to destroy true 
Guam, They even manage^ to destroy places they 
can't get to. If you look below the Hawaiian 
Rock quarry, the University of Guam dorms, or 
the NCS radar domes, you'll see that bulldozers 
have cleared areas at the top of the cliff and 
dumped the debris all down on top of the forest 
below. If you go to the end of Tarague beach, 
you'll find a place where old bombs were 
detonated in the sand where they wouldn't do much 
damage* Further down the beach you'll also 
see a pile of rubble that was once a lovely 
f orest^covered overhanging rock. Somebody decided 
to set a bomb off there* Why? 

Guam's pretty shaken up. Guam's populations 
of plants and animals keep changing and moving 
around. Let's look at some of these happenings. 
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Closeups of Some Changes 



At various times in the 1950 'a large swarms 
of yellowjacket wasps occurred. The 19 60 'a and 
early 1970 's saw great awarms of termitea. 
Between the mid-1950 'a and mld-1960*8 the common 
little blue-tailed skink was replaced about houses 
by the green anole lizard. Was the little blue- 
tail skink afraid of the newcomer ^ ox did ±^t miss 
the boondocks that were being cleared from around 
housea? The 'boondock housea' of early days 
were full of the friendly little 'island canary* 
gecko f Lepidodactylus lugubrls . You can identify 
this gecko by the column of W'a on its backi or 
if these are too light to be a^en, there will be 
two dark spots in front of the tail. The chirps 
of this gecko are common i especially in the 
mornings and evenings. In the quiet of middle 
nighty there were murmurings of the big fat 
gecko, Gehyra oceanica , 

Today's houses are more atreamlinedf bright 
and noisy. The little island canary gecko is 
being replaced by the larger aggressive gecko f 
Hemidactylus f renatus , which is not as likely 
to^ come to the breakfast table to lick at drops 
of syrup. The shy Gehyra oceanica is now 
seldom seen or heard except by quiet people in 
quiet places, 

Housemice uaed to be seen a lot. Then shrews 
came to Guam. As shrews increased in number fewer 
housemice were seen. They probably became more 
secretive in their habits in the presence of the 
bold shrew. The shrew in turn had its heyday and 
is now less often seen. 

Barrigada Hill road once wound through 
limeatone forest. There were yogga' ( Elaeocarpus 
sphaericus ) and ifil ( Intaia bl juga i Guam 
territorial tree) / and dokdok ( Artocarpus 
marlannenais y Marianas breadfruit) on both sides 
of the road. The aihik (Micronesian kingfisher) 
and aali (Microneaian starling) flew above ^ and the 
ko'ko' (Guam rail) ran acroaa the road. The fo.reat 
waa fragrant in the cool moist morning air. 
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Evmn in the mid-1960 's, the driver could 
thrill to the yogga's beautiful •bonsai' formation 
all decorated with red leaves, blue fruit, and 
in season^ delicate white blossoms. In years 
past/ one could even see fruit bats coming to 
feast on these blossoms* The air along the road 
would occasionally be filled with the very sweet 
scent of the male P and anus blossoms. 

As years passed, bulldozers provided areas 
for tangantangan in place of forest, and for 
about half a dozen years, parts of the roadside 
were lined with the * weeping' branches of the 
graceful Buddie ja asiatica and then the Panama 
cherry, mansanita ( Muntingia calabura ) , that looks 
like a short squat version of the elegant yogga* 
(the two are in the same plant family) . Later years 
saw lots of sayafe ( Me lochia ) ^ which for awhile 
lined the road with pink blossoms* This tree gave 
students of plants a great look at hybridization 
(cross-breeding) of two species into an inter-- 
esting intermediate. Then tangantangan moved 
in and tried to take over the area. The bulldozer 
ended the spectacle and competition* It made 
the road wider and flattened the forest on the 
sides. Now it is possible to travel with such 
speed that one may not notice the life along the 
way at all. Two yogga' trees are left which will 
die in the years to come. The bulldozer also 
removed both the forest and soil from Barrigada 
Hill. Now there are crowded rows of 
houses instead. 

Harmon airfield has seen several waves of 
dominant plants. After the airstrip was 
abandoned, tangantangan and a bush called 
Pluchea odorata grew up in the areas between the 
paved strips. P. odorata is a big bush with 
thick leaves. It us^d to be very common 
around the Harmon airstrip. Nowadays you'll have 
to search to find even one. Some time later the 
area was invaded by Pennisetum setosum , that 
yellow- tailed grass. Next came wild cane 
( Saccharum spontaneum ) * If you drove down 
Barrigada Hill road and looked out over Harmon 
airstrip the summer of 1971| you could have 
seen a beautiful mosaic of gold andc sill\^r patches. 
Those ware the golien flowers of the yellow-tailed 
grass ^ Pennisetum setosum , and the si(ivdry 
heads of wild cane, fhe sight was beatreiful for 



the human eye. For P, setosimi y it may have been 
the main battle of a war It lost. Today (summer of 
1975) the area is dominated by the silvery-topped 
wild cane. There are big patches of another^ 
larger speciag of pennlsetum i. p. purpureumiP and 
the smaller P* setosum is mostly gone. 

Some years agO| there was a patch of 
'padang padang gr^ss' at the northern end of Harmon 
field. This grass is a troublesome weed in some 
parts of the Pacific and a lot of money is spent 
fighting it. The patch at Harmon flowered and 
thrived for awhile and then^Was bulldozed away* 
Today we don't know if the; padang padang grass is 
gone or just biding its time ^ waiting until it 
too can be 'king of Harmon field* for awhile. 




euain Plants Today 

About 631 of the species of plants that 
live on Guam are not from Guam. This percentage 
will probably continue to grow in the future. 
Here's a 'plant pie' , showing the makeup of 
Guam's plants s 




Exeretot III 

in your notebook draw or trace this plant 
pie Then draw radiating lines around it. Write 
in naines of plantB that you know in each category, 
you may want to use The flora of Guam. 
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Soma icologlcal Faetors of Change 



Guam's pld fields and roadsides of today 
have become a hodgepodge of plants and animals 
from Guam and from all over. Disrupting the 
natural plant cover of an area is something like 
scraping off the skin of your own arm. It is 
often followed by an infection. When Guam's soils 
are left exposed, they are easily invaded by the^ 
moat aggressive species around. Bacause of Guam's 
location as a 'crossroads of the Pacific' , and 
its good climate, many foreign species are able 
to invade the scratched skin of our Island, Guam 
has seen wave after wave of such invasions. We 




Introduced plants ^may be crop plants, ^ 
ornamentals, or may become abundant in places people 
don't want them and be called weeds. Some species 
imported from other places don't do well here. 
Horned toads, collared lizards and even armadillos 
have been introduced to Guam but have not 
survived. There are many introduced plants on 
Guam today that remain growing only where they have 
the care of the one person who wants them. Without 
that care, they would die. Newcomers react 
differently when they get to a new place. 

Other species leap onto Guam and love it* 
They seem to want to take it over. One example is 
the little Eurasian tree sparrow which spread over 
Guam in a surprisingly short time. Drongos, anoles 
and rat snakes are other animal exOTiples. Tangan* 
tangan, Fennisetum , Bidens (Guam daisy) , and 
Lantana are plant eKamples. 

Why do they thrive as they do? Perhaps it's 
because the enemies that they had back where they 
came from aren't on Guam. Perhaps Guam's climate 
really suits them* Perhaps there's lots of the 
kind of habitat that they like here on Guam and 
little competition for it. 



39 




Many invaderi expand wildly at firsts then 
gradually settle down as permanent residents of 
Guam. The anole, the green lizard that can change 
to brown, did this* When it was new on Guanf it 
spread rapidly and grew to a larger average size 
than it did back home in North Carolina • 



Succession 

Primary succession happens when a naturally 
bare area becomes inhabited by 'pioneer' plants and 
animals. This happened on Guam a long time ago. 

As a place go^s through the various steps of 
primary succession/ more and more habitats become 
available. Then more and more species can 
live there. 



Such a procesa is going on now in the young 
islands at the northern tip of the Marianas chain* 
Some of these islands are active volcanoes* The 
youngest ones are mostly black lava. Gradually a 
few small hardy plants and animals manage to live 
in the lava. They are succeeded by other plants 
and animals. As these die off they provide 
nutrients for different and more numerous plants 
and animals. Little by little the islands become 
covered with life. 

Here on old Guam^ * secondary' succession is 
common. This happens after a natural plant and 
animal conununity is damaged or removed^ generally 
by bulldozing, Th# plants that now start growing 
on the bare area are not the original pioneers. 
Secondary species come along. These are succeeded 
by other species which in turn are also replaced. 
Theoretically I and after a long, long time, a 
forest should return. When the kinds of species 
in the forest stop changing^ it then has reached 
its climax. 



(Optional A ctivit y s Film— A Strand Breaks) 
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; In tha United Statae^ sacondary suacaesion 
has bean earafully atudiad* Sqientists know which 
species will grow first, and what spacias will 
follow. They avan know about how long tha 
diffarant stages of auccession take. 

Hare on Guam, secondary succassion hasn't 
yat baan studied^ No Guam sciantlst has watchad 
the changes that occur after a forest is bull-* 
doiad down. Although I have llvad on Guam for 
26 years # I know of no forest hare that has bean 
destroyed and has coma back again. One reason 
for this is that generally araas are not left 
alone long enough for mora than just beginning 
succession to happen. Bulldozed areas are 
invadad by waads, are bulldozed again, or have 
houses built on them. Natui^al succassion doesn't ' 
have a chance to complete itself. 



\, In general, the first plants to grow in cleared 
areas are herbs (small soft plants) and grasses. 
Sometimes it's a field of wild papayas. These may 
be followed by shrubs i or tall grasses may move in. 
Shrubs may be followed by small trees, than bigger 
traas. Common secondary growth trees are pago 
( Hibiscus tiliaceus ) , ladda ( Morinda citrifolia ) , 
sayafe ( Me lochia ) , tangantangan and banfioo* 

On Guam the species of herbs change from time 
to time. Even the species of small shrubs that 
commonly grow in disturbed areas change. There 
are a number of shrubs that ware once vary oomnon 
in old fields and roadsides that are now rare. 
Perhaps some of your parents may recall that about 
10 years ago, the giant wild taro plant, papao* 
apaka or papao^atolong ( Alocasia macrorrhiza ) was 
very common along Guam's roads. Nowadays it' s 
becoming rare. Why? Has it been crowded out by 
some stronger species? Is there less water in 
Guam's soils because we're drawing so much out of 
our water system? Has so much forest been removed 
that Gu^'s roads and old fields are now too hot? 
Why, why? There's a reason, and perhaps a message 
there about what's happening on Guam, Someday, 
Guam's old fields and roadsides may be covered 
with plants that don't even have Guamanian names. 



ERIO 
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8oiii« Common Old Flold and Roadside Plants 



LauGaana leuaQGaphala 

Introduoad Tangantangan 

This plant has the aalentlfla najna Leuaaena 
laucocaphala f the Leuoaana with tha whita^headV 
It's nwiad that for its whita puffball* 
Tangantangan is ona of tha most conunon plants on 
Gu^* Originally from tropical Jynarioa, it has bean 
Introduaad in mwy PaalflQ islands and Is now all 
ovar, Kara oh Guam it was saadad by airplanes 
over tha Island in 1944*50 « This was dona to 
provide a soil eovar and prevent erosion. That's 
ona reason It's all over the placa, Another Is 
beoausa It produces a lot of seeds that sprout and 
grow easily and rapidly, Evan a stick of tangantangan 
will grow if you put It in the ground* 

Tangantangan has few anamies* There *s a 
beetle whose larva eats the saads^ but tha plant 
produces so many seeds that it overcomes 
the numbers lost to the beetle. If goats are 
penned around tangantangan they will strip and eat 
the bark off the tree so that it dies, 

Tangantangan likes coral soils. It is most 
abundant in northern Guam* It doesn't do well in 
the southern volcanic clay soils; however ^ it 
follows the coral-paved roadsides that go down 
south. That's not so bad* Tangantangan doesn't 
burn as easily as swordgrass and it makes a 
firebreak along roads where people throw 
lighted cigarettes. 

Probably tha biggast use of tangantangan is 
as firewood. Very often Government of Guam 
workers cut it down along the roads and then 
return to pick up the piles of logs for their 
home fires, Tangantangan is a nutritious animal 
feed but It does funny things to some animals 
because of a chemical it contains, if a horse 
eats a lot of tangantangan # the hairs of its mane 
and tall fall off I If dried, tangantangan 
makes a good chicken fead. It gives cow milk a 
funny taste but otherwise it is a good cattle feed. 
In Hawaii it's kept cut short and used as livestock 
feed. In New Quinaa it's grown tall and slim in 
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rowp batwaen aof fea plants to shade them« The 
saads ari abundant « In the hard days of the war, 
aoma paopla on Guam bollad the saads to make an 
Imitation Gof fee / Today many paopla boil the seeds 
to softan them and string them as beads ^ 

Snails aaem to go with tangantangan , They 
eat it some but not enough to kill the plant. 
If you want to find soma really big snails and 
lots of empty shells, find an old tangahtangan 
thicket* The ground is usually just covered with 
old shells. 

This tree is an invader species. Mian 
tangantangan takes over a piece of land even man 
has a hard time taking it back again. The plant 
doesn't seem to participate in the process 
of succession t 

You may have been surprised that tangantangan 
is not originally a Guam plant. There is a 
native kind of tangantangan, though* Its 
scientific name is Leucaena insularum var* guamense . 
This species is a nicely-shaped small bush to 
small tree, its leaves and seed pods are shorter 
than on L. leucocephala . L. insularum can be 
found in some beach areas Tncluding those on 
Cocos Island, near Talofofo, and between Togcha 
beach and Ypan« 






Exercise IV 
Tangantangan--Ouam vs Tropical America 

Prepara 2 seed beds^— these can be boxes or 
cans of soil about 7 cm deep* Punch holes near the 
bottom of the box or can so water can drain. Ask 
your teacher where to get some seeds of L* insularum . 
You can bring in some from L, leucocephala . Can 
you tall the difference in the seeds? Describe, this 
in your notebook* 

Plant the seeds in separate ^ labeled 
containers. Keep records on the growth of the 
seeds. Which ones sprout first? Can you tell 
the 2 species apart when they are young? Raise 
the 2 plants to about 15 cm high* Then transplant 
them outside. Be sure to put a aign by your young 
plant saying that it is the real Guam tangantangan ^ 
so it won't be chopped down. 
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Foraground, yellow-tail grass 
invading a field of swordgrasa 
Trea is kaffo' * 




Penniaetum purpureuni 
St P, setosum 

IntroduGed 

P* purpureum is 
called elephant grass 
and napier grass* It 
comes from tropical 
Africa. It's very 
abundant and very 
tall/ taller than a 
person. Sometimes it 
branches P It can be 
used for cattle feed, 

P. setosum is smaller ^ probably about as tall 
as you; it too has a yellow inflorescence. It 
doesn't branch. There ^seems to be no established 
coimnon name for this species. We might call it 
yellow^tailed grass. P. setosum is from Florida^ 
W, Indies^ Mexico* Brazil and Bolivia. It came 
to Guam a long time ago and has spread all over 
limestone Guam. It loves coral soils even when 
they are thin and it will grow on almost 
bare coral. It has a long fibrous root system that 
forms mats over areas with thin soil. P. setosum 
is not confined to limestone ioils. It shows its 
adaptability and has jumped into the volcanic clay 
savannas of Gu^m. It even competes with swordgrass. 
P. setosum ' s special weapon for survival is the 
fast way it produces many seeds. Sometimes you'll 
find a P. setosum with seeds that have sprouted 
and started to grow while still on the plant I 
This species can be fed to cattle when it's 
young but it seems too tough when it's old. 

Imagine these two *cousins' (different 
species of the genus Pennisetum ) , They 
originally came from different parts of the World 
—one from tropical Africa i and the other 
from tropical America. Now they find themselves 
growing together on Guam! 



Exercise V 

How Many Seeds? 

Get a ripe inflorescence of P* setosum . 
Break it apart and divide it among all the 
members of the class » Count the numbers of seeds 
in the inflorescence. Does this tell you 
anything about how P. setosum can compete with 
other plants? 

Exercise VI 
Just for Fun»A Pennlsetum Oaterplllar 

Make a crawling caterpillar. Hold a ripe 
inflorescence of P. eetosum lightly in your left 
fist with the stem between your thumb and first 
finger. Pull the stem out with your right hand* 
Now open your left hand and let your caterpillar 
crawl away! 

Go for a morning walk in an old field with 
P. setosum around. Give yourself an early 
morning dewbath. Gently pull out a dew-covered 
inflorescence and slap it against your face. 
You'll be sprinkled with dew and instantly awake 
and refreshed. Come on, try it, you'll like itl 



Stachytarpheta indica & S. urticifolia 

Introduced Laso' katu^ false verbena 

S. indica is a common secondary shrub, 
especially in volcanic soils. It has pale green 
flat leaves and pale blue flowers on long spikes. 
There's al^o an P. urticifolia that is much less 
common on Guam. It's bigger than S. Indica and 
has dark green crinkled leaves and a deep dark 
blue flower. An interesting thing about these 
two species is that both occur on Guam and also 
in our Western Caroline Island neighbors. On 
Guam, S. indica is common and S. urticifolia 
rare. In other areas, S, urticifolia is the more 
common of the two. If you find a patch of S. 
ur ticifolia and S. Indica growing next to each 
other, look for hybrids. Hybrids are plants whose 
parents were different varieties or species. 
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The characteristics of hybrids are usually 
between those of the parent 
hybrid of S. urtlclfolla and 
leaves that are 
only a little 
crinkled and. 
medium blue 
flowers .It 
grows bigger 
than either 
of its 
parents , 
though* 



Exercise VII 
A Sip of Nectar 

When you go for your morning 
walk^ follow your yellow- 
tailed grass dewsplash ^ 
with a sip of sweet 
nectar* Pull a 
blue false 
verbena flower ^ 
gently from 
its spike. 
Suck the 

bottom of the tubular flower 
You'll taste the sweet flowe 
nectar that bees use in 
making honey. 





Introduced 

The name that some people 
use for this pretty little 
white-flowered plant i 'Guam 
daisy' , is misleading 
because it isn't 
from Guam. 

Bidens pilosa comes from 
tropioal America. Outside 
of Guam it's called 
'beggar's tick' because 
of the way its seeds 
catch onto people. 



Bidens pilosa 

Beggar's ticK, 'Guam daisy' 





B. pilosa came 
to Guam sometime 
before 1945. It is 
a plant with great 
ambitions. It seems 
to want to take over 
the Island. Its clinging 
seed is one of its ways 
of getting around. It 
sticks to animals and 
clothing and travels to 
new places . 



B, . pilosa was 
quick to take 
advantage of 
typhoon Karen's 
destruction in 
1962 . ^ tt jumped 
into areas where the 
natural vegetation 
was gone because of 
the.typhoog or bull* 
dozing' after the storm. 
Suddenly €;t was all over 
Guam* It has remained 
very coranon, especially in 
limestone areas. However^ 
B. pilosa can't hold its 
ground liHe tangantangan, 
md can be replaced by 
other/ bigger plants. 
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I?;" ' B. pllosa is a weed of many parts of the World* 

|p Perhaps some of you from other parts of the Pacifici^ 

Asia, or Florida knew it back there| 

f;^ Like many other wild plants, ^ft piloaa can be 

|y eaten* The tender tips can be boi^d as a vegetable* 

Unfortunately they taste a little li% turpentine, 
|; SO you need a lot of butter or othe^ flavoring t 

^ Unlike other cooked vegetables that go limp, B. pilosa 

holds its shape and crispness even after it is boiledi, 

ix«rcls« VIII 
Pr«parlng Plant Sptclmens ^ 

You may want to press and mount some of Guam's 
old field and roadside plants so that you can put 
them up on the wall while you study this unit. 
To do this, get the following equl^menti a plant 
press, corrugated cardboards, some "old newspapers, 
herbarium mounting paper, and glue* If you don't 
u have these at your school ^ you can make them with 

2 pieces of plywood or other wood frMne about 30 cm k 
45 cm with corrugated cardboards of the same bLzb^ 
Make sure that the pipes through the cardboard 
run perpendicular to the length of the press. 
This allows good air flow. Collect your plants, 
making sure to get enough of each plant to show 
what it looks like. Place It inside the folded 
sheet of newspaper. Arrange it in a natural shape, 
if possible. (If it's too long just bend the 
stem as necessary.) Place it between cardboards. 
Put these between the wood frame boards. Press 
the boards together by tying two straps or ropes 
very tightly around them* Dry the plants in a plant 
dryer. (You can use an oven with just the 
light turned on— no other heat#) If your school 
doesn't have a plant dryer or oven you can use other 
methods t Put the press over several lightbulbs, or 
perpendicular to a fan* 

When you can't dent the thickest part of a 
plant with your fingernail, it is dry enough. Check 
the plants every 2-^3 days. When they're dry take 
them out and glue them on sheets of herbarium 
mounting paper or other heavy paper or cardboard. 
Make a label for each sheet. On the label give the 
plant's name if you know it. Also tell where it's 
from, what it's like, and the date you collected 
it. Include other interesting information about 
the plant. 



ERIC 
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Ixerclse IX 
Savanna vs Old Fialdt and Roadsldas 

Let's compare the savanna community with old tieid and roadside 
plants, Hars are two lists of common plants of these locations. 
After each species is an E for endemic , (to Guam or Marianas) or I 
for indigenous; or if the plant is Introduced, its original home is 
given. What can you say about these lists? 



Savanna 

1) Mlscanthua floridulus (I) 

nettef swordgrase 

2) Dimeria chloridifoinnis (E) 



3) Dicranoptarls linearis (I) 

mana^ stagharn fern 

4) Myrtella bennigsaniana (E) 



5) Malastoma marianum (E) 

gafo* 

6) Ganlo stoma rupastre (I) 

maholok hayu, nanasu 

7) G, alliptica (I) 



8) Decasparmum f ruticosum (I) 

9) TimQnius nitidus (E) 

maholok layu, sumak ladda 

10) Phyllanthus aaf fordli (B) 



11) Casuarina aquisetifolia (1) 

gagUr ironwood^ Australian pine 

12) ChrysQpogon aclculatus (1) 

inifok 

13) Hedyotis megalantha (E) 

^oda ' do ' 

14) Pandanus fragrans (E) 

kaffo* , screw pine 

151 Cheilanthes tenuifolia (I) 



16) Bleahnum orientale (I) 

' 17) LycQQQdium carnuum (I) 

patas nganga' , wolf foot, 
out^of-focus plant 

18) Scaavola tacgada U) gQ 
nanasu, half « flower 



Old Fields and Roadsides 

1) chrysopogon aclculatus (I) 

inifok 

2) Nephrolepis hirsutula (I) 

amaru 

4 

3) Hibiscus tiliaceus (I) 

pago 

4) , Morinda citrifolia (I) 

ladda 

5) Passi flora foatida - Probably 

America? madiu dia, passionflower 

6) Leucaena leucocaphala - Tropical 

America I tangantangan 

Pennisetum setosum - Florida, W* 
Indies, Mexico, Brazil, Bolivia 
yellow-^tail grass 



8) 
9) 

10) 

11) 
12) 
13) 
14) 
15) 
16) 
17) 

18) 



p, Purpuraum - Tropiaal Africa 



Bidens pilosa - Tropical America 
beggar's tick, Guam daisy 

Saccharmn spontaneum - Paleotropical 
(widespread in tropics for a 
long time) i wild sugarcane 

Chloris barbata - Central and South 
America or Indies i fingergrass 

Antigonon leptopus - Mexico 
kadana de amor, chain of love 

Mlkania scandens - Tropical toarica 

- — f 

Conyza canadensis North toerica 

Carica papaya - Tropical America 
papaya / 

Cenchrus echinatus - New World 
espaSot/ laso' katu, burgrass 

Stachytarpheta indica - Tropical 
Americai laso* katu# false 
verbena 

Elephantopus mollis * Trop* Mierica 
papago' baka, papago' halom tano* 



Exercise X 
Physleal Factors and HabKat 

A» MappingjEnviroiii nental Factors 

On-Guam a lot o£ plants and ani^nals compete 
for limited spaea* Some plants have 'certain 
raquirements ior growth. Others can llva under 
many different conditions though they do be^st ^ 
under/ certain optimal (most favorable) ones, 
Environrnent has a lot to do with which plants grow 
where,. Some main environmental factors are 
sunlight f moisture and wind intensity. Let's 
consider different combinations of these around a 
big packing crate (see 65) or around the school* 

Make a map of your packing crate area or 
your schoolyard* indicate the direction the sun 
passes and the direction from which the wind 
generally blows. This is also the direction 
where the rain normally comes from. Show which 
sides of the box or school building are moist 
and v/hich are dry. Indicate any differences in 
types of soil. (For your experiments^ you will 
want to use plots that have the same kind of soil.) 

Measure the physical factors at 2 different sides 
of your boK or school. Do this using a maximum* " 
minimum thermomater # wet bulb^dry bulb thermometer 
(which measures the molstura content of air) and 
wind vane if you can. If no wlnd^ vane^ use a 
magnetic oojapass and a dropped blade of grass or 
wet finger to determine wind direction* Add your 
maasurements of physical factors to your map. If 
there are other classes studying this unit# ask 
them for the measurements of physical factors 
during their classtime* Add these to your map. 

Plants ^In Differen t Places 

Mark off ^ quadrat (study square or circle) 
on the ground on 2 sides of your box or school 
building^ This study area should be big enough 
to Include a good sample of the wild species growing 
there and small enough so that it is possible for 
you to make a list of all of them. 

Put a fence around the quadrat • Leave it to 
grow without disturbance* 



51 



when the plants in your study plot are big 
enough to identify, make a list of them. If you 
know their names, fine* If nQt, call them by 
letters r Plant A, Plant B, etc, and keep a drawing 
or specimen of each one (see Exercise VIII) / Make 
lists of the plants in all study areas. Compare 
these lists. Are there any plants that grow in 
more than one place? If so, do they grow better 
some places than others? Discuss possible reasons. 

After each plant on your list, indicate the 
kind of habitat it prefers by writing down the 
location in which it is found. 

Pick two of the most common plants that grow 
in only one of the quadrats and look for them 
around your neighborhood. See if you can find 
them growing under any different conditions from 
at school. If so, describe how they looked. Do 
you think they were found in only one place 
because they just hadn't happened to get to the 
other areas, or was it because they couldn't live 
under the environmental conditions in the 
other habitats? 

C. Animals in Different Places 

Search for animals in your study ground. 
Collect as many as you can. You can use your hands 
nets, nooses, aspirin bottles or any other equip- 
ment you can invents Count or estimate the number 
of each kind of animal in the area. Examine them 
closely with a magnifying glass or a See box (a 
plastic box with a built-in lens) , How do they 
move? How do they eat? How are they adapted 
(fit) for living in their habitat? Make a list 
of all of the animals. If you know their names, 
fine, if not, call them by Roman numerals, ^imal 
I, Animal II, etc. and keep a sketch of each one. 

Compare the animals found in different study 
plots. Which plot has the most animals? Why do 
you think more animals can be found there? Are 
there any animals that are found in one area and 
not in another? Pick two and see if you can find 
them in other parts of your school or around 
your home* If you find them in other places, 
compare those areas with your study areas. Are the 
conditions about the same or different? Write a 
short paragraph about each animal. Tell what kind 
of environment it seems to like. 



Scattared Seeds 



Clear plots of soil on 2 sides of your box 
or schools Record the environmental conditions 
in each, (See part A of this Ixercise*) 

Collect seeds from different wild plants^ 
especially from weeds. Throw half of them into 
a bag and mix them up well. Divide each set 
into 2 groups. Sprinkle these seeds evenly over 
half of your plots of soil and cover them lightly 
with a little sprinkled soil. From the other half , 
plant each kind of seed in a row and mark each 
row with the name or letter of the plant. Sprinkle 
a little water on the area. Now watch the areas 
and keep track of what sprouts and grows. You will 
be able to identify the seedlings by looking at 
the ones in the rows you have marked. Pull out 
any seedlings that you don't recognise* They 
probably came from seeds of plants that were there 
before you cleared the place. 

Compare the growth of all the species in 
your plots. Which ones sprout first? Which ones 
grow most vigorously? V^ich ones seem to prefer 
certain habitats over others? Do some species 
grow better in one study area than another? If 
so, why do you think it happens? 



E. Potted Plants 

Pick plots on 2 sides of your school or box 
and describe them as part A of this Exercise^ 

Grow potted plants in or around your classroom* 
Include some hardy species and some tender species. 
Plant them in cans or boxes. Grow at least 4 
times as many plants as you have pots* 

Place 2 of each species of potted plants in 
your plots. Leave them there without any care. 
Keep notes on what happens to them in each 
locality. Which species have the widest tolerance? 
Which species prefer certain hatitats? 



§om« Animals of Savanna, Old Fields and Roadsides 



Bufo marlnus 

Introduced Marine Toad 

This toad is n World traveler and resident 
of many lands. It was introduced to Guam about 
1937^ to eat land $lugs and insects. By 1949 it 
was common in many areas* 

Bufo marinus is a successful invader , 
producing lota of young* This ^oad breeds when- 
ever it's been raining for a long time and there 
are big puddles* Voa've probably seen its long 
string of gelatinous egg cases. Many tiny tadpoles 
drop from these strands * They remain quiet on 
the bottom for awhil#r breathing through gills. 
They grow by eating algae and organic debris. If 
you turn thim over you can see their long 
intestines. There are gill slits. on each side of 
the head. They swim about with the help of 
the long tail. At some point they metamorphose 
(change in form) into tiny little toads. First 
little hind limbs bud out. Then as the hind 
limbs growr tiny f^ont limb buds appear. All this 
time the tail is getting smaller* They spend 
more time near the edge of the puddle until one 
day they just hop ^way* 

One thing that makes B^ marinua successful 
ia the short time its eggs take to develop into 
tadpoles and tadpoiep into little tiny toads* 
This is an advantage In an environment where 
there are temporary rain puddles. It means that 
before the puddle dri#0 up B* marinus oan produce 
hopping young that can survive on land* There's 
even a relationship between the depth of the 
puddle and how faat tadpoles metiumorphose* You'll 
find out about thii in the experiment on shallow- 
and deep-water tadpoliis* 

B* marinus do^an't seem to be as oonmion in 
many ^rts of Guam as it used to be* One reason 
for this may bm thtt there aren't as many 
puddles as there u$#d to be* Baak when Quam had 
lots of dirt roads I* there were lots of 
puddles* Nowadays thare are more paved areas and 
fewer puddles* 
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B, maginus can bt found iai sa'vanna areas • 
S^v^annas are d| ten hot and dry, Thay also get 
hwtit over often* B* maylniis maaages to survive 
tliere by burEOwdng, Wften it hot the toafls stay' 
ill tunnels under the ground. It's cooler there 
and moister. If a fire comee along^ toads are 
generally aafa down there iii their tunnels* 

Be a little careful when you handle B mariiiiis # 
Ttimy have large parotoid glands. These are bumps 
jiist back of the head, Theae glands produca a 
wliite sticky poisonous siibatance. If you get some 
oi the sticky stuff in your eyes, it really 
hiirts- Dogs that eat toads sometimes get puffed 
up mouths and may get aicte from this poison. 

When it rains hard^ B, marinua come out to 
tamtm in puddles . Near the end off a typhoon one 
oi the most calming sounds is the trilling of 
tliese toads i They will gather by hundreds aonie^ 
tdtaes and produce a beautifiiL chorus of high and 
l^w trills* rhey seem to say "All's ^ell again, 
yavL can sleep'- . 



Thm Bufo Chorus 

Record the sound of a Bufo Qhorus* Bring 
ttie recording in and play it for the class % Play 
it in the evenings and see i£ it calms yoia and 
m^kes you sleepy. 



'Littoral* and 'palagic* are ^ords thaLt are 
Usually used in talking about the OGeaii, I*ittoral 
itt@ans along the shore # thazefcre shallow # and 
E»lagie means in the deep caean* ??e will put 
oar tadpoles in freshwater littoraL- and pelagic* 
typm habitats. 

For this experiment you'll need 2 identical 
aquaria # Put about 3*-4 cm of rain water and a 
^Lanting board or flat alanting rpok in 




Literal anil P«lftglcTftdpoS«a 
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aquariujn. Fill the other mth rain water until 
it*s about 25 cm deep. Dori*t. put any rocKs or 
floating objects in this aquarium. Bring in about 
20 small tadpoles. Make sure that they don't 
have leg buds yet. (You could also use a string of 
eggs,) Put half in one aquariim and half in the 
other. If there are no green algae in the aquaria^ 
feed the tads a little bread or algae or other 
sorapa* Don't give them too ntuch^ you don't want 
to foul the aquaria* 

Keep notes on any ahaages that occur to the 
tadpoles in the two groups. Suitmarize your 
observations after the first tadpoles have nneta- 
morphosed into little toads. Discuss the resiiltB 
of the experiment. 



Ex«rcls0 XIII 



Warm and Cool Hoppers 

Toads are amphibians. Amphibians, reptiles 
ajid fish do not maintain a constant body temperature, 
rheir teniperatures vary ^ith the temp^a^uye^of 
their environment. If it 's vari^they tenra ^t^ 
wa^tcif and if it's cold^ thBy^re cold^^xlnCSrga 
body temperature has a Lot^to do ^ith its^metabolio 
rate <the rate of its^bSdy procesi^es), andjio^;^^ 
actiYe it is* You can ffindl out something^ about^ 
body temperaturpymetaboLlajpte't( and activity in 
the f ol lowing /^Kperinient'r^'''''^''"'^ 

Brinq ^in 6 -8-tQ^ds. Divide them intri two 



Qomparable gro^fe>s^ MarJc one group ^^th^dflbs of 
v/hite sho^ polish J Put^ each gifoup jln/C/B&^ 
can or sack with breathing holes 



in ail ice dox (not^ 



^a 
?laje 
Put tHe^ther 



or 

^ona group 



in a corner'^of^the rooni..^er€^it 
too hoti 



group 




'but not 



Clear a big area of ILoor in the classroom, 
or go outside* After the toaas have been in the 
ice bOK 1 to 2 hours, take both groups out. Let 
thein out onto the floor or grounds Watch each 
toad and count the nuitfcar of times it hops Cor 
about 15 minutes^ You may want to draw a circle 
and have a toad race. Put theni in the center of 
the circle and see which gro\ip hops out first. 
Do count the number' of hops, though. Which group 
is more active? \ 
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Raaord your rasults and diiouas them. Prom 
this eKpariment vhat can you conclude about the 
effeDt of temperature cn aetivity? 

Ex«rels@ XIV 
Residents or Passersby? 

Parhapi there's a light outside your house. 
This light attracte insects. Bu£q marinus eat 
insaata. Watah them- Hot do they catch insacta? 
Mark all the toads you find. Xou oan use a sinall 
spot of spray paint or fingeriiail polish or white 
ahce polish* If there aren't too raany^, 'name' 
th€m by putting different nunfcers of sinall spcta 
on their backs. Zt there are Lots, use a limb- 
epctting ii^athod. P\it one spot on oxim linrib, or two 
spots on two different aoittoinaticns of limbs, ©r 
spcts on three limba. With this inarking oode , 
yo%2 can identify a lot of toads individualist 

Watch the area the next night, Couat the 
nuinber of marked toads that return* Count the 
number of unmarked toads that appear .p Do this for 
3 nights, Dc the same toads keep comijig baak, 
or doee the little population that eats ujidar 
yovr outside light }^eep changing? 

Tou itiight do a similar inu-astl'gation Vtfith 
African snails. To attraat them jiist throwr 
out some vegetable matter like breadfriiit or 
banana peelings , 



Varantis indlcus 

Hilitai, monitor lizard ^ 
•iguana' 

The nionitor li^ard^ hllitaii is a beautiful 
Large black lizard vith yello%^ ipota^ The 
Qombination of yellow ipots on a blaak baakground 
makes it look grean. It may grov to aiouLt 1.3 m 
long. It's the biggeit lizard on STiani aad the only 
one vrith a deeply forked tongue. Many peoplt 
oall it an 'iguana- . ^hia is not a aorract name, 
Igtianas are pla:it-*eating lizards from the Nev 
World, Monitors are meat-eaters from the Old World* 

The hilitai is sometimes aeen in old 
fields and especially along roadsides in wooded 
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areas.. It comes to the read sides to bask in the 
sun in the morning and evening. It also comes to 
eat things like crushed snails and birds that 
have been killed by passing cars* It too is often 
hit and killed along roads. 

The monitor can run^ svrim and climb trees , 
Its side-^to--side motion as it runs blurs the spots 
and makes it blend in with green v^egetation. It 
may seem to disappear right before your eyes. 
Monitors like to lie in water • They can swim if 
you throw theni in deep v^ater but don't seem to 
go into the sea on their own, They have sharp 
clav7S that help them climb* men they climb to 
get away from yoii, they are clever and keep on the 
opposite side of the tree from you so you can't 
see them. 

Monitors have a bad reputation for eating 
chickens* Some hilitai do eat some ahickens. 
They also eat a lot of rodeats, insects and dead 
and sickly animals. In_ doirtg so they help keep 
living populations healthy by removing dead and 
sick animals^ those which oould spread diseases. 

The hilitai lays sof t"-shelled eggs like other 
snakes and lizards (except geckoes) . If you find 
a nestf don't disturb it. If you dig it up and 
try to keep it at home or school, the eggs will 
probably dry up and the embryos will die. Leave 
the nest wrhera it is- If you want to see the 
young when they emerge # place a wire box on top 
of the nest. 

Baby hilitai are beautiful. Their spots are 
clustered in little rosettes. As they grow ^ f 
older, these spots spread out- Adult hilitai 
have evenly^Bcattered spots* 

The hilitai are among the most intelligent 
of liigards. They make good pets if you start with 
young ones. They live a long time. It's best 
to keep them in a glass or Cine-screen cage.^ If 
the screen is big-- holed ^ thay may rub the skin off 
their noses by poking them through the holes 
trying to get out. Give them a large container 
of water as they like to lie in water. Feed them 
eggs, hamburger # crushed snails ^ small rats, etc. 
If handled from the time they are small, they'll 
learn not to bite you. Large lizards bite and 
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iaratch, If you do gat bitten^ don't pull your 
finger o\3t against the backward -pointing teeth • 
This will make them go deep©3r» Instaad# pKy the 
lizard's mouth open with a twig mji& thmn take 
your finger out. 

This aiiimal la like a living tomuiX. Fossils 
of giant monitor lizards that lived about 50,000 
years ago aren't mueh different from th^ monitors 
of today. One living olosa ralatlve of the hllitai 
is Indonesia's Komodo Dragon # Varanus komodoansiS y 
whlah may reaoh a length over 3 m and weight of 
over 600 kg! There are about 30 living ipeoies of 
monitors^ inoludlng about a do^en that live in 
Australia^ The apeoies that livea on Quam# 
V, indlcua^ la wideapread in the Old Wo^ld* 

Monitor lizards have aonia charaotea^istica of 
snakea. They have longr deeply-forked tonguea, 
as some snakes do^ assoaiated with a sensory organ 
that halpa tham amell/taata their way to food« 
They have long neoks and a habit of swallowing 
thsir food whole^ also like snakes . If you look 
closely the top of a monitor's headr you'll 
sea a depressed scale ^ Theresa a hols in the 
skull under that scale where the pineal body aomes 
near thg aurfaaep The pineal body In humans i3 
an intarastlng struotura which seems to inf iuertce 
the work of Qthar glands In the body. In ancient 
reptiles It^ asems to have been sensitive to lights 
Perhaps it im the remains of a third aye. There 
is a living reptile in the World today with the 
remnant off a third eye on top of the head-^tha 
Tuatara off Maw Zealand! 



Boiga irragularla 

Introduced Rat siiake 

Thia snakt was first noticed on Guam about 
1946 # whan It was also noticed on Wake Iiland# 
It probably came to Guam as a stowaway on a 
shipf and got ashore hiding In some cargo ^ It 
has been aalHtd the Fhilipplne rat snake but this 
partiaular species doesn't comt fron the Phillpplries. 
(Thtre are other species of Boiga there # though,) 
It does occur In Sumatra and other areas. 

Thm rat snake is yellow to yellow-brown* It 
likes to climb trees and somatinies telephone poles • 
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Sometimae it qxg&mbb electrical wires and ghorts 
them, causing a pov^ar outage, and dies of shOGk, 
Rat snakes as long as 3.3 m have been found on 
Guam. Most are slhorter. Large ones may eat 
eggs and occasionally small chickens and big 
rats. Most are Mdium-^size to small, and eat 
small rodents insects. 

The rat snake is a rear-fang snake and is 
poieon. It isnH very dangerous to humans 
because it domBU^t have front fangs to inject its 
poison. It has to chew awhile to break the skin 
and let the poison oo^e in. People just don't 
stand around and let that happen* Besides, the 
rat snake, like most wild animals, is generally 
afraid of people^ It won't bother you if you 
don't bother, Qoxnmr or surprise it* The rat 
snake *s poison is effective in killing rats, 
After the rats die^ the snake swallows them whole. 
When it swallows big things, the bones in its jaws 
come apart. Thm its mouth can open very vide* 
After a big^ rat Ib swallowed, you can see the 
bump where the rut is being digested in the 
snake ' s stomach* 

Carlia fuscum 



C. fusouin is a fairly large brown skink 
(about 12 cm tqt^l) , that likes to live In fnore 
open areas like savanna, old fields and roadsides. 
You'll see it darting in and out of the edge of the 
bushes along the iroad or around junk piles. Bee 
if you can catch one. It won't hurt you. Don't 
you hurt it eithi^r* Hold it up so that the eun- 
light reflects off its back. Are its scales 
smooth? Do you fcbink their structure has anything 
to do with the beautiful copper sheen wheri light 
hits them? Look at C. fuscum from the side * See if 
he'll go to sleep or blink. There *s a special 
'window* in the lower eyelid. 



Emoia cae r u leoc a 

Indigenous - Blue*tailed sicink 

If you are an old field with trees and 
shade, or along a roadside through a foreat area,. 



Indigenous 



Four^ fingered 
brown a kink 
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you'll see lots of blue-tailed skinks. The best 
way to watch them is to just sit quietly and watch. 
You may also lay a smelly piece of food nsKt to 
you to attract insects and akinks. Put it on 
your leg and they'll walk on you! 

Blue-tailed skinks have 3 gold lines do^n 
their backs. These lines are brightest on the 
smaller lizards. You ^11 also see some larger 
ones with dull lines and brown tails* These 
are the adults. 

Sit and watch and you'll see lots of interestin 
behavior as they catch insects and chase each 
other. They also wave their arms around sometimes* 



' Frogs On Guam 

In 1968 a tiny green tree frog was .found at 
Guam International Airport. About a month later^ 
I found specimens in the jungle below the Airport* 
Since ^ specimens have been found in other areas 
of Guam. No one had ever reported this frog from 
Guam before. It seems to be a new introduction. 
Guam seems to suit it and it is spreading. 

Ixercls« XV 
LIsteiip Seek, FIndi.. 

See if there are frogs where you live. The 
best way to find one is to listen for it at night* 
It has a whistle-like call. Once you've heard 
it, try to find it with a flashlight. It's bright 
green and beautiful. It has round tips on its 
toes that adhere to twigs and leaves so it can 
hop and walk around in trees. Don't forget to look 
for it there. If you find a ffrog^ bring it to show 
the class. Then take it back to where you found 
it. If you don't find a frog, write down in your 
notebook the things you did hear and see. 




Aahatliia fulica 

introducad * AkalehaS the African Snail 

The African snail is a great traveler and h^u 
gotten to many countries uninvited. It has the 
most important equipment for being an invader. 
It can really reproduce fast! Besidee being able 
to lay lots of eggs , the African snail is 
hermaphroditic. That is^ each one has both male 
and female organs and there don't have to be two 
to mate and produce aggg. They do mate, though. 
Then both go off and lay eggs I 
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African snails lay lots of tiiiy yellow eggs 
with hard shells that look something like miniature 
chiaken eggs. You can find them under debris on 
the ground^ often buried at the base of a alump 
of grass or under a board that's been lying on 
the ground for awhile. 

African snails eat by radulating their food. 
That is^ they sort of lick at it with a file-^like 
tongue^ It*8 very effective* You can feel this 
shatp little radula if you have the patience to 
let a snail crawl on your hand and radulate your 
skin a little. It won't hurt you but you'll be 
surprised that such a soft animal has such a hard 
little tongue. You may be able to see where it 
has roughed up your skin fome * 

These snails eat all aorta of vegetable 
material. They really like the tender vegetables 
that people like. Parmera hate them* They fence 
their gardens from snails and do all sorts of things 
to ymt rid of them including setting out poison 
baitiT Some people even leave pans of beer for 
theitt to drink I Collecting snails around the garden 
helpa but it has to be done over again once in a 
while. Collected snails can be left to decompose in 
a drum or can of water* They make a smelly but good 
fertiliser. 



a) Despite their being pests i African snails are 
interesting creatures. Perhaps you've seen them 
migrating across a road (or heard thern being 
crushed under the car tiras) . Wheicm are they 
going? How come they're all going in the same 
dir^ation? Are they going upwind^ downwind^ 

towards the sea^ inland ^ east, weatr north or south??? 
See w^hat you can find out. By doing Exercise XIV 
with them you might also BmB if the snails 
around your yard are residents of the area or just 
moving through. 

b) Sometimes, especially during dry spells , 
African snails become inactive* They close up 

" the opening of their sheila with a grey/ paper-like 
doot of dried mucus. Then they just 'sit' there. 
If you find some like thiii, mark them. Leave 
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several where they ajr^, as they are. Sprinkle water 
arouna several otHtra. Put food around others. Peel 
out the door on se^aral and see if they wake Up or 
if they just reseal their shells. Perhaps yau can 
think of other things to try. Keep notes on how long 
they stay inactiv®/ and what wakes them up. 

c) {gir^d some snail eggs and put a little screen cage 
around the nest, • See how long it takes for the 
little snails to hatah out. Draw the baby snails 
and an adult snail in your notebook. 

d) Every once in a whilSr you'll find a :peally big^ 
African snail shell. These were a lot mov& GOimnon in 
the old days than th©y are now. Why not hol^d a con-- 
test to see who can bring the biggest shell to class! 

People would like to find an enemy o£ African 
snails. In Hawaii, the snails' biggest en^ew;^ seems 
to be a sickness whioh kills them off* Here on Guam, 
two 'cannibal* snails of the genera Eug^Jj^Ldina and 
Gonaxis have been ihtroduced. The round one ^ 
Gonaxis , hasn't done too well, but the long pink 
oneT Euqlanclina , hm spread to many parts of Guam. 
It was introduced to eat the African snails. When 
these are gone, it is supposed to eat its own kind. 
Then we would be rid of both snails. The nuinbers of 
AfriWn snails on Guam did seem to decrea^# in 
recent years but we don't really know if this has 
been due to the cannibal snail. One Unlv^r^lty of 
Guam ecology clas^ set up an experimental plot in 
a burnt-'over savanna and counted all the African 
snail and Euglandlri ft shells in the plot. There 
ware almost as many ^Buglandina as African bmUb. 
That's not supposed to be' If you study aaology, 
you learn that th© number of carnivore 
is supposed to be much lower than 
the nmnber of their prey^ In 
this case, ther^ were almost a 
many carnivores (Buglandina) 
as prey (African anails). 
Something^^^ going ml 
Maybe the cannibal snail 
isnVt very good at killing 
African snails* Perhaps 
it just eats some of the 
snail, not killing it, 
but leaving it to 
regenerate the part that 
was eaten to become 
another meal another day' 
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African snails may also be used for animal food 
or even paopla food^ although some Bnail meat^ like 
that of eome other aniitials , may be harmful if eaten 
raw- Dr, Lambert m& other authorities say that, 
like the meat of other animals, it is perfectly safe 
to eat if cooked. 

One Frenchman visiting Guam suggasted that 
people collect African snails to eat. They're high 
in protein and to Bomm people they're a delicacy I 
Hera's a way to p^^pare thems 




-^>^*.*^ .-1^.0^ C^e^^U^ ^ ' ^ 

p^^Mi^n^ .^.^.r^^usiT^ WiC , .^A^^ ^-oftr 

^Mi- ^i-^^M^^J^ mJ-€^ £4^Y^M ^'i^^M^ ^ ~ 
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Rattua BKn%^nB 
Rattua ratttjs 
Rattus noryggicus 

Suncus muriwua 



a and the Shrew 

The house mouse 
The Polynesian rat 
The roof r^t 
The Norway rat 

The house steew 



Guam'^ rodents and shrew are very interesting, 
so let's introduce them as you may see some In 
old fields ^nd roadsides. 



Tha hoyse mouse is a tiny cute creature that 
gets into ^Verything. You can tell it from a 
baby rat b^oause of its feet* Baby rats of 
the same si^e have bigger feet, you can also tell 
if mica ar@ around by their tiny tooppings. 
There are g^^^nerally a lot of mice In old fields 
but they ar<fe timid and tend to kaap out of sightf 
especially if rats and shrews ara there ^ 

Guam h^B three kinds of rata* Two have been 
here a longf,^ long time and the thi^rd is a newcomer. 
The Polynesian rat is the smallest of the three 
and the wiWast. It occurs around houses and also 
in trees . The roof rat tends to atick around 
human habit^i^tions more* Guain's nwest rat resident 
is the Nor^^y rat. It likes peoplie so much that 
it is found only where people iiv©> Because it 
is smart aji«^ used to people r it the biggest 
pest of th^ three. 

The th^ree species of rats differ in behavior, 
even when d^ptured and kept in cafiss, A Polynesian 
rat remains pretty wild and may try :o bite you 
through th<0 cage when you feed it* A roof rat 
just gets ^ort of lazy and not vary interesting. 
A No«?ay rrt gets friendly and sort 
of gurgles when you 
it. The Noway rat 
and the white rats 
used in lab^ are 
the same Bp^oimm, 
They can b^ tamed 
into pets^ 
especially if 
you start With 
baby rats. 





The Asian house shrew or 
musk shrew is a new animal on 
Guam^ first noticed in the 
early '50's, It is equipped 
to be an invader because it 
eats lots o£ things and is 
very aggresBive, You can tell 
the shrew from Guam's rodents 
right away because of its long 
nose and flat way of scurrying 
along the ground. Some people 
have named it cha'kan akaleha'/ 
the snail rat, from the way it 
stays close to the ground, or 
because it may eat snails. 
Our shrew is one of the 
largest species of ehrews. 
Most others are tiny 
secretive creatures . 



of old 
you may 



If you go poking around in corners 

shacks^ holes in old tree trunks, etc., ^ 

smell shrews, They have scent glands behind their 
armpits. This probably helps them establish 
territories* 

If you get a shrew out into the open, it runs 
around frantically with eKcited squeaks. If you 
try to frighten it, it imy rear back to defend 
itself. Shrews are latrooious little animals with 
a very higPmetabolic rate (speed of living), and 
have tc- eat an awful lot just to keep them- 
selves going. 

The shrews r Guam molt once in awhile. 
Patches of hair come out and after awhile a sleek 
new coat grows back. Sometimes they lose all their 
hair at once. If^ you think that shrews are pretty 
funny--looking to begin with, with those long noses 
and beady eyes, just wait until you see a naked one I 



Rallus bwstoni 



Ko'ko' , Guam rail 



V Ko'ko' ii an only-on-GuMi bird. A great 
many years ago, a bird like the ko'ko' came to 
Guam, probably from the Philippines or New Guinea 
way. Over the years it changed little by little 
until it aama to be the ko'koV of today, different 
from all other rails and all other birds in the World* 
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you can see the Guam rail now and then darting 
across roads and into the biishes. . Same people call 
it a ro'aaruuner because of the way it runs with its 
neck stretched out in front. The xoadrunner is a 
very different kind of blrd^ and is not found. 

The Ko'ko' is often seen along roads because, ' 
li3ce many birds ^ it li^es edges, and becaxise it 
can find lota of food like crushed snails on the road 



Ko'ko' is an IntertBting fcird. it has at 
least several calls, a screech-like call and a 
drvm-liKe sound, if you spend tijne in the 
JocndocKs, you can often hear groups of ko'ko' 
calling together in the morning and espacially 
in the ■ late afternobn. 

The Guam rail makes a simple nest of twigs 
^nd grass on the ground in the bushes and generally 
lays 2 speckled eggs. T:he chicks are black and 
downy (fluffy) and loojc something like chicken chick 

Ko'ko' is afraid of people and noisy places, 
but doesn't mind quiet ones. He may join the flock 
of thickens at the ranch, and even coma into a 
boondock house. 

The rail has lots of enenies. One is the 
rtonitor liaard, hilitai. Stories, tell how 
]«o'^kp' and hilltai bstfanis efteniiess Back in the o 
days when all aniwala were fr lends, kd'ko' ' 
painted bright spots all over sleeping hllitai . 

and saw his reflactlon in 
angry and started chasing 
still chasing 




When hllitai woke up 
the vrater, he became 
too ' ko '. , You can see 
too' ko today! 




Monitors do eat ko'ko' aggs and ptobably also 
the birds ^ but rails ha^a eve^i vyorsa enamias 
novadays. These inGlude many introduced, animals 
like pigs that may root up^ th€ir iiestSp "dags> cats , 
: rats, the rat snake (vfhlch likes eggs too), and 
: l^aople. Since ko'ko' can't fly, he has a hart txme 
^scapir^g. Some people have trained doga to catch 
, ko^ko* • Kd'ko*s biggest eneniy is probably the^ 
: bttlldoEar that goes aro%ind EemQ^ing forasts and 
^^ M^^ fields and cleariiig. protectlire bushes— 

ko^Ro's^h^ along roadsides. : 

Beoaiise rallB nest right Qn the ground, they 
are -bothered a lot by many aninials . Mama ko'kp ' 
tries to protect her nest, aM she caii really put 
on a ferocious show to try to dirive aneini^.s av^ay^ 
KDrmaily ko'koV would run from anetiiies like dogs,) 
cats aiii people, but when she hag a nest she 
stays. She holds her w^ings out &mn at her sides, > 
pafia out her feathers and walks afoaklng froni sid^^^ 
to side and makes brava liuigei lik& she's attaclcing* 

With such spirit the Gumm rail deaarvea a plac© 
on Guainl Let's hope that there vrill always be 
some beandocks and tall old fields atound fo^ this 
xemarlcable bird* 
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ifotabOQk and paiicili shovel cr^ trw box 
(magnifier) i seafl bea (bosces , cafts) j. gl^a^ press (2 
pi&OBB of wood 30 cm K 45 cm I corrugate^fl cacdboar^^ 
aewspaper^ stcaps oi: ropes)! plant dryer or ov&n or 
liglit bulbs or fani gLue/ caraboara or he ayir paper; 
padkirigf crate ox bulldliigf maKimTffl 
bulb- dry bulb therinorne ter a r ^iad v^ane ©r magne 1 1 c 
Donipasa; stal<as aad stitngr nets or noosea 
bottles; 2 idantical aquaiiar fiiige^cnail or white 
shoe pQliah or spray palntr sroall mesh screen cage. 

A Paaklng €rat« Lab 

Worklrxg outeide l^s- fiin,^ kn Did paalcing crate 
prov'ides an Iii83cp6nslve iiidocr^^qutdopr lalD that 
vrilL allow you to work freely away irom the . 
classroom* It vill also dra%^ the liiteiast of 
Dthsr students to your class's work* TTou may want 
to hoia open hotise at youx o\itdoor lab auiing 
the year * 

^he packing^'boK lab can be as plmpla or as 
elaborate as yoii want or you:r school can afford* 
Just by sitting there it creates se'ven diffexent 
liabltats 1 One on each of its fotar ^Ldes^ one 
ujiaernaath^ one on top and one inside * If there's 
a fiance around itr other students woa't disturb 
your escperlifiertts.. ((you might a at your bwc in a 
corner of your school so that tyo iddes axe already ^ 
fenced off by your echool fence If youx paaking 
cxate has a door you can lea^a eguignient inside* 
if notr you can put in a looked cabinet* Tables 
ajid shelves can aasily be Inatalladi also a bin 
ol junk niaterials like cans and m re and pieces 
of vTOodi Hanging plaoi tars can be placed ©n the 
o^tsidas of the hp^m Running water can be hcaed 
fxoia a container an the roof ^ Mounted plant 
specimans can be taped to the iniiide walls » Big 
j^rs can hold tadpoles here and thesee. If you . 
really want to get elaborate and daring^ you can 
biiild^^. tbiatched A'-f rMn You QAn use i 

natuxal niateriais, cdcI the boK i and perhaps provide 
a^i^thlnk ta|ik' of stiiaantSi 

There 'a no and to the thinga yqa can do flroin a 
paalcing-case> base. Wiy not staxt working to gat 
one today I It v?ill maka scl)aol m lot wore inioyable 



PlMlt Ehdiinle to Quiin and the Marianas 



Page in 



Local 
Guam Kama 



Kind of 
Plant 



Habitat, 



355 aglala mariaiingnaig 

394 Allcpliyllus h glgphyllup 

478 ^lyjcia teorraslana 

248 l^rtcgargue mari f jjnerjfeii 

261 Balanophcr a |ji2|a^ :^ 

479 Bleaker ia niariannensis 



lis BuLfepphyllum gnaroenee 

326 Cariay^I_ia mega Ian tha 

540 CarithAuTO odoratugi 

205 Capparig cordi folia 

58 Cygatopteris^ gaudichaudil 

48 1 Cerb@_xa dilanAta_ 

3S9 ClaoK^ign mariarvum 

255 Dgndrogiilde lati f oliA , 
209 piaifcagAa ^PP^ 

231 Diiner_ia_ ghj^QgidiJormie 

488 Dis cfrAAjLa pubejrttla_ 

4S7 D^gf c>€alyjg roggaoa^a 

IS! Elatgit^i^ galgajauin 

256 glat^it^n^ gjenophylliMa 

447 Euairya byxani^ 

44S Euai^Aa pjalyyttois. 



ipuHao 



Nanagu , 
lodosonf lahi 

Dokdok 

Chi Ian 
duh^ndaa 

Gaueaii 

Langitt* 

hfllomtano* 



Atkap'uraB 



small traa 

breadfruit tree 
root parasite 

shr\ib 

tree 

Qrchtd 

woody vine 



Guafak uhonf , v#ater fern 
um^ sansoiiyan 



Chi'uti 
Panao, kator 



Utot - 
Tupori ayuim 
^pen ayuyu 

Agate ' lang 



amall trap 
small t^se 
orehld 

^mail txie 
graia 

horb 
heifb 



limeetonr foireat 



1 im€i tone toTemt # 
sa^fanna 

1 im^ B t ont f ore s t ' ; 

iim^itom forest 
ground 

1 iniei tone el If f s J 

limastoni foara^t 

limeitonsi forest 



limeitone ciiffi 

littoral 
ffaihwatit 

savfanna 

limeitpna forest 

Barrigada HLll 
forest on dead 
Artooag&UB 

Idrftistene f©reet 
savanna 

limes tont toxm&t 

limes tone f era it 

limes tone tmmnt 

limestone . forest « 
river banks 

limestone aliffs 

limestona fereit 
and eltf fa 



451 Euginia thgaapBonii Atoto tree llwestone -forait 
. 374 SuphQrMa ^muaiahaudii suiihri^ 

251 FicAig mAcgoaagpa Nunu Wild fig trie, liaieatona forast 
var. saffarail banyam 

252 Figus ptQlim Nunu Wild fig trw, limes tone fsr^it 
var, gubgerda^ ^ banyan 

i4i Hedyotia albldopun€tata — hirb liinestona coastg 

547 H* f©etida Paode'dg' ihiub linestQne eliffs 
var* maariarineniii 

548 H. laginlatia — hmtb savanna 
S4S me^alaiitha — herb iavanna 

420 Heri:ti_aya langigitiolata Ufahal^Wo' trtt limeetone cliffs 

493 I^>g^ta iridiqa f . alfci flora Halaihal taei* viiie iavaftna, beach 

moQn flower 

234 Igha^muin Ipngieatuan grasa /■coast a 

jajminuai tnarianwi Banagu shrufc liffleitone forast 

300 Leucaena ineularian — rjiaam tangantangan littoral 
var* guaCT#nsi 

381 Maaaranga thompsoiiii Pengua' smil.l ferae with liinestona forast 

peltate leavee 

469 Maaga sp. nov* (nev ip4-^les) — ghruls , limastona forait 

3^1 jja^lMgiM thompgonii Uiluhat ihrui liffleitona foragt 

456 Medinlila roiea GafDe ai^intoing ehr^ savanna 

456 Halastegna marianum Oaf d ' ihruh saviunna 

565 Malothyi a, guajminiie Agaga elinibar ^ liinastena shade 

oilf f i 

552 Mgginda ush Llafca wp<)d^ alimber limastona forast 
var i qiandiilOga_ 

452 Hyrt#lia binnigeiftiaiia shruh savanna 

147 Pandanua fraggans Kaf fo' paaidanuB tree savMina farast 

244 Pejpigemia mariannansii pptpopot harb liinestona forast 

palao'an 

317 Phy^lianthjji safgogdli — small shrub savanna 

243 Pifigr gyahamenga Pupulen aniti ihrob , liinestona fo£ast 

97 Potajjaepaton mariafWtnaif Marianas poijiiwiad savanna pools 

554 Piyghptrla he^ronlaga Apl©k hafetng iniall tree liaestona forast 
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515 PiychQtrigL parAana 

304 Sirianthia nil ion ii 

481 gabajnna^pontani rgtensis 



Aplok hateng 



Ha^on lagu 

llrenghanag 
halomtano ' 



Kamufcen 
nanoffa, mot 
atdon 



560 Timenlua nitldus 

277 TtnQSjpQgs, hcmog^ysl* 
428 Kylosiaa n^laonii 



Haholok layu, 
iunak ladda 



small trat 
small trae 
archid 

beautiful t:?ea 

trea , , 

Itafl^ai orchid 

shrub 
ihrids 

eliding vina 
imall tret 



Pra-Euraptan InlrQdiitllofia 



stone forest 
riverine f orist 

limestone foreit 
limes tone cliffs, 

lime^toni forest 
all ovmx 



in wooda along 
ststams 

savanna 



very rare 

savanna # southt^ 
cpasts 





Page in 
Stone 


icientifla Kanie 


Local M^/or Common Natea 


Kinci of Plant 




367 


Aeal^pha wilicagiaiia 


Joseph*! e©at, eop^rl-^af 


sbrub 




296 


Adeftanthera pavonina 


Kslales 






136 


Arepa eatechu 


Pugua% bitelnat 


palBi ^rae 




24B 


Arte? oa;Epus ineiiufl 


Lanmaij breadfruit 


troa 




isi 


Bamb\]sa %ml?arie 


pi'ao palao^aiif barf^O 


giant grais 




214 


BoehSisria tinaoisiima 


AtsyLhayanf iayafif rhea 


shrub 




279 


Cananf a odorata 


ilanf-^ilang 


tree 




112 


Cm^i ed\alii_ 


Queeniland idibia danna 


herb 




3S3 


Citeiis atir an ti folia 


Lemon 1 lime 


tree 




iia 


Coe@i tiaaifar'.a 


Niyok, aoa^iit 


pi In 




370 


Codiie^ varlagatuffi 


Leiton puyltoa, bueria vl|ta» 
croto5# San WtaHQirnQO 


htrb 













P;, 






Biierii joD's csax^i 


gfasB 






Colocagia 


Suni f tarQ 






130 


CortlYline f^tl^ipsa 


Bast^ San Jossi ti plant 




,i ' 


110 


Cur ouma don^^stjL^igL 


Mango f tuxmafio 


herb 




V: 120 




Baba ' f gi^fe tai^o 


nsrp 








PagUf yam 


vine 
















D, #sculsn^ 


Pagur yam 


vim 


- ' 


251 




H^da, tagg't#% dyers* fig 


tret 














336 




Buoyf Tahitian# ¥ap©ie 


tr#t 








sheitnut 






491 




KangkQnf 


Vint 




565 


Luf fa acutm^^^ 


Loofah, patDla, Vifeti^l,t 

--^^.^ponga 


vine 




389 


Hang if era Xt^^i,^^ 


Mangga , Rtango 


tree 




113 


Haranta aruii<dirij<^9a 


ArurUi lagu? arrowreot 


herb 




Si6 


Momardica ah4t^^|^ 


AtmagoeUf bitt#r melon 


vine 


% 


2i9 


Moringa oleif^^^ 


Maronggai t kutdes ^ 
















107 


Muia paradisill^J^ 


Chotda f banana 


gian't herb 




107 


M. lapientum 


chDtda# banana 


giant herb 




198 


Oryia sativil 


Fa'i, rice 


tall grasi 




427 ' 


Pangium adult 


Aau*alf lasrat. 


tret 






roo^^aii frulc 










PupulUf b€^#l ^#pp#r 


vine 




459 


Folyscias fryt^i^o^a 


Papua j panax 


shrub 




4il 


pinna ta 


Panax 


ih^uia 




461 


F . aguteilarig 


Platitos, saucer leaf 






535 


PseuddrantheJi^ 
sarru thex's i i 


— 




"tVC ; 


238 




Tupu_r sugair eane 


tali grasi 




151 


TmQQA laont0^t^^ioid#i 


G^gab f ar jrG^roo t 


hesb 




ill 


Zin9ib#r iifiimte^t 


Ginger 


herb 
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Crops Intmiluced from th« AmcrlMs by Spinlardt 



fMLqm in 
Stont 


Sciaritifie Nan© 


I^cal and/of COTfion Nimi _ 


Kind oi, Plmt_. 




1 

106 


Ananas comosus 


Pinai pingappla 


rosatte herb 






278 


Annona mu^icata 


I^f^^a^ soursop' 


fruit tree 






279 


A. ret leu lata 


Anonae, cust^ard apple ^. 


fruit trae 






179 


A, s^amosa 


htmSf iweetsep ^ 


fruit tree 




m 


51S 


Cajpilsum annuum 


Donne', Ghili peppar 


hetb 






429 


Carlca papaya 


Papaya 


soft tree 






41B 


Celba pantandra 


Atgiflon Manila, kapok 


tria \ 






409 


Gosiypium baybadtnse 


Atgiaon* cotton 


ihrub 


.; 




379 


Havea bfaiilidnsla 


Tronkon goma, rubbar trta 








491 


ipomota batatas 


Kamuti, iWiet potataa 


eraaping vin^ 






164 


La^tnaria Bleeraria 


Tagu'af kalamaia, gourd 


vina 






51B 


Ly coper a icon e ecu l^n turn 


Tumatae , tomato 


harb 






382 


Manihot ©iculenta 


Mendioka, caiiaya* tapioca 


araet sh^fub 






464 


Manllkara aehras 


ChikUi chicle 








519 


NlcotiaLiia tabacum 


Chupa 1 tobaGc© 


large arac^ 
harb 




■ .J 


282 


Pareaa amiricana 


Alagatai avocadD 


fruit traa 






454 


Psidium guajava 


AbaSp giiava 


email tr^e 




'• v. 


li3 


Vanilla planifolia 


Vanilla bean 


^ yiny orehi4 








xanthopqi^ epp* 


Sunan Honolulu * 
yautia, taro 


harb * 






241 


Zaa mayg 


Mai'eif mmize, corn 


larye ^^mB% 




■?1 




mmmr. 



Page m 
Stone 



296 
268 
487 

583 
533 
324 

no 

313 

205 
195 

nB 

32 @ 

592 
37 3 

5U 
335 
494 
380 
299 
302 
216 
430 
220 

520 
507 
^B6 



The Spanish gallesni and ©ther 
brought at least 52 speeiee of 
familiar onesi 



Scientific Hamm 



visitors from the New World (Americas) 
weeds B Hgre are sd!ii# ©f the mor© 



Local aAd^r CoiniBon Nap 



Kifid of Plant 



Acacia f arnasiana 
Aiiia ran thus spinosus 
Asclipiag curassaviQa 
Bidens pilosa 
Blachum br owne i 
CalopQgQnium mucunQldeB 
Cassia a lata 
C. spp. 

CenohruB eehinatue 



Chloris i^riflata 
Conyza ban ar lens is 
CrotaAajj^ mugr onata 
C , nque f al i a 
fe n^phantQgiiS mollis 
LUjphQrb^a Qy_a t hp ph or a^ 
Hyptis cap it at a 
Ind Igofera suff f utiCQga 
IpQtiioea triloba 
Jatropha gur g vb 
Leucaena leucijcephala 



Mimosa puditra 



Pas^alura epp. 
Pagiijlora f ( jfitida 
Pennigatum ettQium 

Ph^salis ang^uljM 
Tridax proeuinbens 



hioma, tela ; 

Kilit#B o 

Aauneion, milkwfj^ 

Beggar's tick. • 

Yetbas babui 

Al<angkany guaka 

Taifce' hihAi bandlebush 

Atmot tawaga' karabao, 
mumutun §apble# senna 

Inifok QBp^^ot f sticker bur 
Rattl© boic 

Kagkabeies , rattlepod 
PapagQ' baka 
Dvfarf poinsettia 
Batunea 

Ani 'eg, indigo 

Fafgo sabana 

Tuba tubar physic nut 

Tan gan tang an 

Betguen eoaa,, sensitive 
plant 

Hediu dia* passionflower 

Yellow-tailed grass, 
very common. 

Tumates eha* ka 

Laso' katUi false verbena 

Coat-byttpns ^ ij^ild daisy 



shrub 

harb 

herb 

herb 

herb 

vine 

shrub 

shrubfj 

grass 

herb 

shrub 

hern 

herb 

herb 

subshjruife 
shrub 

twining herb 

shrub 

tree 

prickly creeper 
vint 

hajcb 

subihrwito 
herb 
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